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Complementary and Alternative Medicine Use in Lung
Cancer Patients and Its Impact on the Quality of Life

Akciger Kanseri Hastalarinda Tamamlayici ve Alternatif Tedavi Kullanimi ve Yasam Kalitesi

Ustiine Etkileri

Cihangir Pinar Dagtas Giilgiin', Hatice Kaya?

!Department of Chest Diseases and Thovacic Surgery, Yedikule Chest Diseases Training and Research Hospital, Istanbul, Turkey;
2Florence Nightingale Faculty of Nursing, Istanbul University, Istanbul, Turkey

ABSTRACT

AIM: In this study we aimed to provide data about the rate of
complementary and alternative medicine use among lung cancer
patients and the effect of the intervention on the quality of life.

METHODS: The study population consisted of patients visited
the oncology outpatient clinic of Yedikule Chest Diseases Training
and Research Hospital to receive ambulatory chemotherapy be-
tween December 2011 and March 2012 (N=200). Data was col-
lected using the Personal Information Form, the Complementary
and Alternative Medicine Approaches Scale and the Nightingale
Symptom Assessment Scale. The data obtained from the patients
using complementary and alternative medicine was compared
with others using Independent Sample T Test, Mann-Whitney U
and the Chi-square Test.

RESULTS: The mean age of participants was 59.97+8.41 (min28-
max84) and 81% of them were male. Complementary and alter-
native medicine was used by 56.5% of the patients. The most
preferred  Cognitive-Behavioural Therapy and Manipulative
Approaches were praying (89%), performing salat (95%), laughing
(82%), visiting a neighbour (78%) and dancing (54%). The most pre-
ferred herbal approaches were linden tea (81%), green tea(74%),
thyme(70%), sage (67%), and grape seed crust(67%). Most used
nutritional approaches were fruits-vegetables-fish-chicken-yo-
gurt (100%), carrots (98%), garlic (97%), pomegranat(93%), meat
(92%), pastry and milky desserts (91%). The rationale for using
complementary and alternative medicine were feeling psychologi-
cally relaxed (81%) and believing that they would increase the ef-
fect of treatment (65%).

CONCLUSION: Complementary and alternative medicine use is
very common among lung cancer patients in Turkey and it seems
that the practice increases the quality of life of the patients.

Key words: alternative medicine; complementary therapies; lung neoplasms;
quality of life
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OZET

AMAC: Bu calismada akciger kanseri olan hastalarda tamamlayici
ve alternatif tip kullanimi Uizerine veri saglamayi ve bunun yasam
kalitesi lizerine etkilerini arastirmayr amacladik.

YONTEM: Calisma evreni Yedikule Egitim ve Arastirma Hastanesi
Onkoloji Poliklinigine, Aralik 2011 ve Mart 2012 arasinda kemo-
terapi almak icin basvuran hastalardan olustu (N=200). Veriler
bireysel bilgi formu, tamamlayici ve alternatif tip yaklasim skala-
si ve Nightingale belirti belileme skalasi kullanilarak toplandi.
Tamamlayici ve alternatif tip yaklasim kullanan katiimcilar ile kul-
lanmayanlarin verileri bagimsiz degiskenler T testi, Mann-Whitney
U testi, ve ki kare testi kullanilarak karsilastirildl.

BULGULAR: Calismaya katilanlarin yas ortalamasi 59,97+8,41 yil-
di (min 28-max 84) ve %81’ erkekti. Tamamlayici ve alternatif tip
%56,5 hasta tarafindan kullaniliyordu. Bilissel-Davranissal Terapiler
ve Manipulatif Yaklasimlardan en fazla dua etme (%95), namaz kil-
ma (%89), gilme (%82), komsuya gitme (%78) dans etme (%54)
tercih ediliyordu. Bitkisel yaklasimlardan; ihlamur cayr (%81), ye-
silcay (%74), kekik (%70), adacay (%67), tziim cekirdegi kabugu
(%67); besinsel yaklasimlardan meyve-sebze-balik-tavuk-yogurt
(%100), havug (%98), sarimsak (%97), nar (%93), hamur ve sitli
tatl (%91), kirmizi et (%92) tercih ediliyordu. Kullanma nedenleri,
psikolojik olarak rahatlamak (%81) ve tedavinin etkisini arttirdigini
distinmek (%65) oldugu gértildi. Tamamlayici ve alternatif teda-
Vi kullanma sebepleri icerisinde en sik sebep psikolojik rahatlama
(%81) ve tedavi etkinligini artirmakti (%65).

SONUC: Tlirkiye’de akciger kanseri olan bireyler arasinda tamam-
layici ve alternatif tip kullanimi oldukca yaygindir ve uygulama ile
yasam Kalitesi artiyor gibi géziikmektedir.

Anahtar kelimeler: alternatif tip; tamamlayici tip; akciger kanseri; yasam kalitesi

Introduction

Lung cancer is one of the most important diseases of
the respiratory system. Although it was a rare disease
at the beginning of the 20th century, cigarette smok-
ing increased its incidence and it has become the most
common cancer in the world.
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Lung cancer negatively affects the bio-physiological, psy-
chological and socio-cultural aspects of an individual’s
life. The disease is mostly diagnosed at advanced stages
and chemotherapy is frequently used in the treatment.
In patients treated with chemotherapy, the quality of life
is disrupted and the patients often need to use comple-
mentary and alternative treatments (CAM)2.

CAM are health care products and procedures that
have not been considered as the components of con-
ventional medicine, yet. Complementary treatments
are used to support scientific medicine. They are com-
monly used to improve the quality of life, to decrease
the symptoms and side effects of medicine and to pro-
vide physical and psychological support. Alternative
treatments are performed instead of medical treatment
and their effects are not scientifically proven'.

Nowadays the frequency of CAM use is gradually
increasing both in the general population and also
among cancer patients. This is because CAM resolves
the symptoms of cancer and the side effects of treat-
ment, supports the immune system and increases the
quality of life. Patients experience methods like herbal
mixtures, vitamins, antioxidants, yoga, meditation,
bio-energy, acupuncture, aromatherapy or religious
practices’.

The use of CAM differs according to the geographic
location of the country, ethnicity, education, socio-
economic factors and religious beliefs. The most com-
monly used CAM methods in western countries are
multivitamins, meditation, hypnotherapy, relaxation
exercises and aromatherapy; and in eastern countries
herbal mixtures are more common. In the study con-
ducted by Akyiirek et al. 58.5% of the patients used
herbal mixtures consisting of stinging nettles and its
seeds. Many of the patients ignore to inform the health
care providers about the use of CAM. Patients must be
interrogated about the use of CAM>*.

Although there a few studies dealing with CAM use,
the issue has not been studied well in our country >3
In this study we aimed to provide data about the rate
of CAM use among lung cancer patients and the effect
of the intervention on the quality of life.

Methods

This study was planned as a definitive study to iden-
tify the frequency of the use of complementary and
alternative treatment in individuals with lung cancer
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and its association with the quality of life. The study
questions are:

* What are the CAM use approaches and reasons of

use in individuals with lung cancer?

* Does CAM use improve quality of life?

Settings and Patients

The population of the study consists of patients that
applied to the Oncology Department of Yedikule
Chest Diseases Training and Research Hospital for
ambulatory chemotherapy between December 2011
and March 2012 (N=200).

The inclusion criteria were: being 18 years of age or
older, not being in the terminal stage, being open to
communication and collaboration, being diagnosed
with cancer at least two months ago and being treated
with chemotherapy and/or radiotherapy.

Data Collection Tools

The data was collected using the Personal Information
Form that covered the socio-demographic char-
acteristics of the individuals, the Complementary
and Alternative Medicine Approach Scale and the
Nightingale Symptom Evaluation Scale.

Personal Information Form

It included questions about the individual’s socio-de-
mographic characteristics, the diseases and the use of
complementary and alternative treatments.

Complementary and Alternative Medicine Approach
Scale (CAMAS)

It was developed by Can et al. (2009) with the pur-
pose of identifying the complementary and alternative
treatment use approaches and reasons of people with
cancer. The scale consists of 55 topics and three sub-
groups. The sub-groups contain cognitive, behavioural
and manipulative; herbal and nutritional interven-
tions. The scale points can be calculated by giving “0”
points if the patient does not use or perform interven-
tions (never or stopped) and “1” point for using and
performing interventions (sometimes, often, all the
time, I started, I decreased, I increased, I continued
just the same). The Cronbach Alpha coefficient was cal-
culated as 0.80 for herbal approaches, 0.85 for the nutri-
tional approach, 0.49 for the cognitive-behavioural and
manipulative approach and 0.85 for the entire scale’.



Nightingale Symptom Assessment Evaluation Scale
(N-SAS)

It is a quality of life scale developed in 2009 for cancer
patients by Can and Aydiner. The scale consists of 38
items and three sub-scales: physical wellbeing, social
wellbeing and psychological wellbeing. This Likert
type scale is scored by giving “0” points for the answer
‘no, “1” for the answer ‘ little’, “2” for ‘not much’, “3”
for ‘a lot’ and “4” for ‘too much’ High scores indi-
cate that patients are affected highly by the problems
caused by the disease/treatment and that the general
quality of life is poor. Quality of life is determined as
“very good” if the scores are between 0-0.50, “good”
if the scores are between 0.51-1.50, “moderate” if the
scores are between 1.51-2.50, “poor” if the scores
are between 2.51-3.50 and “very poor” if the scores
are between 3.51-4.00. In a study conducted by Can
(2008) the validity and credibility of the N-SAS was
tested and the Cronbach Alpha coeflicient was iden-
tified between 0.81-0.877.

Ethical Gonsiderations

Before the study was started written permission
was obtained from the Yedikule Chest Diseases and
Surgery Training and Research Hospital and the
Health Directorate of Istanbul. The individuals com-
prising the study sample were explained the purpose
of the study and what was expected of them, and in-
formed consent was obtained in accordance with prin-
ciples of willingness and volunteering to participate in
the study.

The Limitations of the Study

The study sample included patients applying to one
hospital only. Thus, the results of this study cannot be
generalized.

The Evaluation of the Data

The SPSS for Windows 21.0 package program was
used for the statistical analyses of the data obtained
in the study. To evaluate the study data, definitive
statistical methods (rate, mean, standard deviation,
and frequency values) were used. To evaluate the
quantitative data the independent sample t-test and
the Mann-Whitney U tests were used. The chi-square
test was used in the analyses of qualitative data.
Distribution of the variables was checked using the
Kolmogorov-Smirnov test. The significance of the p
value was accepted <0.05.

Kafkas J Med Sci

Results

The mean age of the individuals included in the study
was 59.97+8.41 (min 28-max 84). A total of 113
(56.5%) participants used CAM. Demographic data
of the participants and CAM use ratios were sum-
marized in Table 1 and 2. Younger, married and un-
employed patients were frequently the CAM users
(p>0.05). Gender, education, profession, income,
chronic diseases and chemotherapy did not affect the
CAM use rates. Family history of tumours, undergo-
ing radiotherapy and surgery lowered CAM use ratio
(p<0.05).

As cognitive-behavioural therapies and manipulative
approaches, the participants mostly preferred pray-
ing (95%), performing the five daily prayers (89%)
(namaz/salat) and laughing (82%). Among herbal ap-
proaches the most common choices were linden tea
(81%), green tea (74%) and thyme (70%). The most
common nutritional supplements were fruits (100%),
vegetables (100%) and fish (100%). Table 3 summa-
rized the CAM types used by the participants.

The rationale to use cognitive-behavioural therapies
and manipulative approaches were mostly psychologi-
cal relief (81%, n=91), praying (79%, n=89) and not
leaving any methods untried (5%, n=6). The rationale
of using herbal approaches were to increase the efficacy
of treatment (65%, n=47), to increase blood values
(61%, n=69), to strengthen the immune system (42%,
n=47) and not to leave any methods untried (5%,
n=6). The rationale of using nutritional approaches
were to increase the efficacy of treatment (77%, n=87),
to prevent the progression of the diseases (45%, n=51),
to strengthen the immune system (35%, n=39) and
to increase the appetite (7%, n=8). The rationales of
CAM use was summarized in Table 4.

The Nightingale Symptom Assessment Scale total
mean scores were 2.51 + 0.96 (poor) in all individuals,
1.91+0.61 (moderate) in CAM users and 3.25+0.72
(poor) in non-CAM users. Among the subscales of
the Nightingale Symptom Assessment Scale the mean
physical wellbeing scores were 2.44+0.93 (moderate)
in all individuals, 1.93+0.73 (moderate) in CAM users
and 3.12+0.71 (poor) in non-CAM users.

Social wellbeing scores were 1.82+1.34 (moderate) in
all individuals, 1.14+0.83 (good) in CAM users and
2.83%1.14 (poor) in non-CAM users, the psychologi-
cal wellbeing mean scores were 3.2440.72 (poor) in

all individuals, 2.85+0.65 (poor) in CAM users and

43



Kafkas J Med Sci

3.7440.58 (very poor) in non-CAM users. The total  (Z=-9.49 p<0.001) and psychological wellbeing (Z=-
mean Nightingale Symptom Assessment Scale scores  8.56 p<0.001) mean subscale scores were statistically
of CAM users (Z=-10.05, p<0.001) and the physi- significantly lower that the mean scores of non-CAM
cal wellbeing (Z=-9.52, p<0.001), social wellbeing users (Table 5).

Table 1. Demographic characteristics of lung cancer patients and the effect of complementary and alternative medicine use

CAM use Yes (n=113) No (n=87) Total

N=200 n (%) n (%) n (%) X2/t P value

Age 18-60 70 (54.3) 6 (45.7) 106 (53.0) t=-4.04  <0.001
>60 43 (45.7) 1(54.3) 94 (47.0)

Gender Male 95 (58.6) 7 (41.4) 162 (81.0) x2=1.59 0.207
Female 18 (47.4) 20 (52.6) 38(19.0)

Marital status Married 111 (59.4) 76 (40.6) 187 (93.5) x2=9.56 0.002
Single 2(15.4) 1(84.6) 13 (6.5)

Education llliterate 9(39.1) 4 (60.9) 23 (11.5) x2=5.85 0.211
Primary school 65 (57.0) 9 (43.0) 114 (57.0)
Middle school 17 (73.9) 6 (26.1) 23 (11.5)
High school 16 (53.3) 14 (46.7) 30 (15.0)
University 6 (60.0) 4 (40.0) 10 (5.0)

Occupation Housewife 13 (43.3) 17 (56.7) 30 (15.0) X2=9.39 0.052
Worker 15(88.2) 2(11.8) 17 (8.0)
Government employee 4 (50.0) (50 0) 8 (4.0
Self-employment 25 (56.8) 9(43.2) 44 (22.0)
Retired 53 (54.1) 45 (45.9) 98 (49.0)
Other 3(100) 0(0.0) 3(1.5)

Income level Ends Meet 69 (53.5) 60 (46.5) 129 (64.5) x2=1.34 0.247
Ends don’t meet 44 (62.0) 27 (38.0) 71 (35.5)

Employment status  Employed 5(93.8) 1(6.3) 16 (8.0) x2=9.82 0.002
Not employed 8 (53.3) 86 (46.7) 184 (92.0)

Health insurance Insured 111 (56.6) 85 (43.4) 196 (98.0) x2=0.07 1.000
Uninsured 2 (50.0) 2 (50.0) 4(2.0)

X2 Chi Square test / t Independent samples t test, CAM: complementary and alternative medicine

Table 2. The relation between some characteristics of lung cancer patients and complementary and alternative medicine use

CAM use Yes (n=113) No (n=87) Total

N=200 n (%) n (%) n (%) X2/t  Pvalue

Chronic Disease Healty 78 (57.4) 58 (42.6) 136 (68.0) 0.13 0.723
Hypertension 7 (58.6) 12 (41.4) 29 (14.5)
Diabetes Mellitus 13 (50.0) 13 (50.0) 26 (13.0)
Benign Prostate Hyperplasia 1(20.0) 4 (80.0) 5(2.5)
Heart Failure 4 (100) 0(0.0) 4(2.0)

Cancer in family members Yes 15(34.9) 28 (65.1) 43 (21.5) 10.41 0.001
No 98 (62.4) 59 (37.6) 157 (78.5)

Surgical therapy Yes 8(35.3) 33(64.7) 51 (25.5) 1253  <0.001
No 95 (63.8) 54 (36.2) 149 (74.5)

Radiation therapy Yes 54 (43.9) 69 (56.1) 123 (61.5) 20.63  <0.001
No 59 (76.6) 18 (23.4) 77 (38.5)

Chemotherapy Yes 112 (56.3) 87 (43.7) 199 (99.5) 0.77 1.000
No 1(100) 0(0.0) 1(0.5)

x2 Chi Square test / t Independent samples t test, CAM: complementary and alternative medicine
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Table 3. Complementary and alternative medicine types used by lung cancer patients (N=113)

Cognitive-Behavioral Manipulative Supplements

Herbal Supplements

Dietary Supplements

n (%) n (%) n (%)

Pray 107 (95) Linden tea 91 (81) Fruits 113 (100)
Namaz 100 (89) Green tea 85 (74) Vegetables 113 (100)
Laugh 93 (82) Thyme 79 (70) Fish 113 (100)
Visit the neighbors 88 (78) Sage tea 75 (67) Yogurt 113 (100)
Dancing 61 (54) Grape seed and peel 75 (67) Chicken 113 (100)
Massage 53 (36) Rosehip tea 49 (44) Carrot 111 (98)
Being prayed by hodja 39 (33) Ginger 48 (43) Garlic 109 (97)
Visit place where holy man is buried 21 (19 Nigella sativa 48 (43) Pomegranate 106 (93)
Exercise 17 (16) Vitamin 47 (42) Meat 104 (92)
Lead 12(11) Grape seed extract 37 (33) Sweet 102 (91)
Carry written Amulet 9(8) Linseed 36 (32) Milk and milk products 101 (89)
Foot massage 9(8) Turmeric 32 (28) Bread/pastry 91 (81)
Take a vow 9(8) Bee polen 32 (28) Honey 88 (79)
Paint 8(7) Blueberries 31(27) Boiled mulberry juice 76 (67)
Cup pulling 3(3) Stinging nettle 30 (26) Boiled harnup juice 40 (35)
Acupressure 2(2) Chmomile 16 (15) Chestnut honey 21 (19
Meditation 2(2) Almond 13(12) Anzer honey 19(17)

Ginseng panex 6 (5) Pomegranate juice 19(17)

Hypericum perforatum 3(3)

Discussion

Table 4. Rationale for complementary and alternative medicine use among

lung cancer patients (N=113)

N (%)
Cognitive-Behavioral Manipulative Supplement
To feel better emotionally 91 (81)
Religious practices 89 (79)
Feeling hopeless and seek help 6 (5)
Herbal Supplement Subgroup
To increase the effect of therapy 74 (65)
To raise blood values 69 (61)
To strengthen the immune system 47 (42)
Feeling hopeless and seek help 6 (5)
Dietary Supplement Subgroup
To increase the effect of therapy 87 (77)
To stop the progression of the disease 51 (45)
To strengthen the immune system 39 (35)
To increase the appetite 8(7)

Table 5. Comparison of the quality of life of lung cancer patients (N=200)*

The use of CAM in cancer is gradually increasingand its
frequency has been reported between 7% and 64% (av-
erage of 31.4%)'°. In a study conducted in 14 European
countries including Turkey, it was reported that the use
of CAM was 36% in patients with cancer and it was
used in a very wide range between 15%-73%"". Kav
et al. have reviewed the studies carried out in Turkey
between 1999-2007 and have reported that the main
frequency of CAM use was 46.2% and ranged between
22.1% and 84.1%.° Cetin, Kurt, Erbaycu et al. and Can
et al reported that 60%, 48.8%, 78.6% and 71.5% of
the patients use alternative treatment at least once after
being diagnosed””'*!3. Similarly, 56.5% (n=33) of the

patients in our study were also using CAM. It can be

Gomplementary and alternative medicine users and non-users

Users (n=113) Non-users (n=87) Total
Mean + SD (Median) Mean + SD (Median) Mean + SD Z P
Total score 1.91+0.61 (0.82) 3.25+0.72 (0.80) 2.51+0.96 10.05 <0.001
Physical Wellbeing 1.93+0.73 (0.80) 3.12+0.71 (1.01) 2.44+0.93 -9.52 <0.001
Social Wellbeing 1.14+0.83 (0.90) 2.83+1.14 (0.99) 1.82+1.34 -9.49 <0.001
Psychological Wellbeing 2.85+0.65 (1.31) 3.74+0.58 (0.66) 3.24+0.75 -8.56 <0.001

*Nightingale Symptom Assessment Scale, z Mann-whitney u test
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expressed that this rate is rather high when compared
to other countries.

The incidence of lung cancer increases with age due to
various factors*?. In our study the mean age of the pa-
tients was 59.97+8.41 (min 28-max 84) and CAM use
was significantly higher in individuals aged between
18 and 60 than in the individuals over 61 (t=-4.04,
p<0.001). It was thought that use of social media more
frequently by young individuals influenced the result.

Lung cancer is seen more often in smoking and hard
working men”*'%. In our study 81% of the individuals
were male, and CAM use was more frequent in males.
Similarly Erbaycu et al., Algier et al., Akytirek et al. and
Araz et al. have reported that CAM use was more fre-

quent in male patients>>'>!¢,

Our study contained mostly the unemployed males
(92%) and CAM use was significantly higher in un-
employed patients (p<0.05). This result resembles the
results obtained by Akyiirek et. al, Can et al., Erbaycu
et al., Glingormiig and Cetin et al. *”'>7. The frequent
use of CAM in these aforementioned groups may be
related to the will to reach results in shorter durations,
the fact that this group is more susceptible to envi-
ronmental influence and the increased popularity of
CAM in recent years.

In the studies conducted in our country it was stressed
that religious practices were the prominent type of
CAM approaches. Literary, studies have shown that
cancer patients pray more often than patients with
other chronic diseases. Studies have also shown that
praying was effective in decreasing stress and anxiety,
increasing positive attitudes and desire to live'™". It
was thought that individuals turn towards religious
practices because of the fear of death.

Laughing is a treatment method that dates back to
ancient ages. In an article published in the journal
of Pediatric Oncology Nursing (2003), it has been
stressed that laughter had an important role in sup-
portive treatment to reduce the stress of children with
cancer'®. From this point of view it was pleasing that
82% of our patients used laughing.

Linden tea soothes nerves and regulates blood circula-
tion. The polyphenols in green tea may reduce the risk
for prostate, breast, esophageal, lung and bladder can-
cers. Grape seeds are used in prevention from cancer,
peripheral venous insufficiency, respiratory tract dis-
cases and to strength the immune system'®. These herb-
al products are used frequently because information
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about their beneficial uses are broadcasted frequently
in media. In addition, their hematinic and immune
system strengthening effects are known and they are
relatively cheap and easily accessible.

When we reviewed previously conducted studies,
Ugurluer et al. reported that 89.6% of the individuals had
tried and used stinging nettles at least once, Tas et al. re-
ported the rate as 88%, Akytirek etal. as 59% and Erbaycu
et al. as 50.2%>*>". In our study it was seen that 74% of
the patients had never used stinging nettles. Recently,
news has been broadcasted in media that stinging nettles
have harmful effects during chemotherapy. These broad-

cast might have decreased the use of stinging nettles.

In our study, 42% of the patients stated that they had
started using vitamins. This result is similar with the re-
sults of other studies and the fact that vitamins can be
purchased over the counter without prescriptions has
increased the vitamin consumption®”*. Fruits and veg-
etables are considered as cancer preventing food supplies
with their vitamin and nutritional contents®. Can et al.
have determined that 62.6% of the patients consumed
vegetables, 29.1% consumed carrot juice and 33% con-
sumed pomegranate juice’. In our study patients con-
sumed fruit and vegetables (100%), carrots (98%), gar-
lic (97%) and pomegranate (93%). It was thought that
these fruits were consumed in high amounts because it
was known that they contain high amounts of vitamin C.

Cancer cells use sugar 3-5 times more than healthy cells.
The only harm of sugar is not that it nurtures cancerous
tissue, but excessive consumption of flour and sugar
causes weight gain and insulin resistance, and accord-
ing to some sources their unbalanced consumption is
a risk factor in diseases?®?!. In the study conducted by
Can et al. it was shown that 47.5% of the patients con-
sumed bread and pastry and 44.1% consumed honey.
In the study conducted by Algier et al. 19.1% of the
patients had started consuming honey”". In our study,
91% of the patients consumed pastry and milk desserts,
79% consumed honey and 67% consumed black mul-
berry. In society it is commonly believed that honey
and black mulberry are very healthy and this may have
led to the increased consumption during the disease.

Proteins are structural units of the body. The protein
requirement increases to repair the damaged cells dur-
ing cancer, chemotherapy, radiotherapy, infections and
in the postoperative period. In situations like these
higher amounts of protein must be included in the diet.
The quality and cooking method of the protein is also
important®®*'. In the study conducted by Can et al. it



was seen that 64.8% of the patients consumed chicken,
60.3% consumed fish and 54.7% consumed milk and
dairy products. In our study, 100% of the patients con-
sumed fish, chicken and yoghurt, 92% consumed red
meat and 89% consumed milk and dairy products.

Algier et al. reported that cancer patients had used
CAM not to leave any method untried (18.9%), to
achieve psychological relaxation (13.5%). Avci et al. re-
ported that patients used CAM because they believed
it would provide benefits (85.2%), others had had ben-
efit (26.2%), it would provided hope for the treatment
of their disease (23.5%) and as support for the medical
treatment (23.5%)">*%. We also had similar findings.

Diseases are not only physical processes and psychoso-
cial factors also play an important part evaluating the
patients’ quality of life. Aiming to increase the quality
of life is the reason most commonly stated for the use
of CAM. Some studies demonstrated a positive rela-
tionship between CAM use and quality of life, whereas
others did not. In one study, the patients using a nutri-
tional approach had higher scores of quality of life*.
In contradiction, in another study, CAM users had a
lower quality of life and poorer social wellness scores™.
In another study the quality of life scores of patients
using CAM did not improve in patients with brain tu-
mours®. However, in our study the quality ofife scores
of patients using CAM was higher. According to these
results, it can be concluded that more studies should be
carried out to determine the effects of CAM use on the
patients” quality of life.

In conclusion CAM use is very common among lung
cancer patients in Turkey and it seems that the practice
increases the quality of life of the patients.
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ABSTRACT

AIM: We aimed to compare the two drugs, sugammadex and neo-
stigmine, with regard to reversing neuromuscular blockage pro-
vided by rocuronium under desflurane anaesthesia.

METHODS: In this prospective randomized trial, 80 patients with
ASA I-lll scores were included. The study included the patients
having lower abdominal and urological surgery under general
anesthesia. In order to evaluate awakening and extubation dif-
ferences, the participants were assigned into two study groups
S and N. Group S and N included the participants who were given
sugammadex and neostigmine, respectively to reverse the neuro-
muscular blockage created by rocuronium. In both groups extuba-
tion was performed when previously clarified clinical criteria were
full and after TOF value reached 0.90. Other than TOF value at
decurarization moment, minutely TOF values were also recorded
for ten minutes after decurarization. The time period between de-
curarization and extubation was recorded as the extubation time.

RESULTS: There was no statistical difference between the de-
mographic data. The extubation time in Group S was significantly
shorter. The TOF values of Group S at the 2nd, 3rd, 4th, 5th, 6th,
7th, 8th and 9th minutes were significantly higher than that of
Group N.

CONCLUSION: In comparison with neostigmine, sugammadex
results in faster decurarization and a shorter clinical extubation
time following neuromuscular blockage induced by rocuronium
administration under desflurane anaesthesia.

Key words: desflurane; neostigmine; randomized controlled trial;
sugammadex

(1743}

AMAC: Desfluran anestezisi altinda rokironyum ile saglanan néro-
muskdler blokajin dlizeltiimesinde néromuskdiler blokajin dizeltil-
mesinde sugammadeks ve neostigmini karsilastirmayr amacladik.
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YONTEM: Bu randomize prospektif calismada, ASA skoru I-lll olan
80 hasta yer aldi. Calisma alt karin ve Urolojik cerrahi gegiren hasta-
lan icerdi. Uyanma ve ekstubasyon farkliliklarini ortaya koymak icin
katiimcilar, rokuronyum verilerek saglanan néromuskiler blokaji kal-
dirmak icin,sugammadeks ve neostigmin verilen S ve N gruplarina
ayrildilar. Her iki grupta da ekstlibasyon énceden belirlenmis klinik
kriterler yerine geldiginde ve TOF 0,901 astiginda gerceklestirildi.
Dekdirarizasyon sirasinda ve sonrasinda 10 dakika boyunca dakikalik
TOF degerleri kaydedildi. Dekiirarizasyon ile ekstiibasyon arasinda
gecen zaman ekstlibasyon sliresi olarak kaydedildi.

BULGULAR: Demografik data acisindan anlamli fark izlenmedi.
Grup S’deki ekstlibasyon stresi anlamli olarak kisaydi. Grup S’nin
2,3,4,5,6, 7, 8ve 9. dakika degerleri anlamli olarak Grup N’den
yuksekti.

SONUC: Desfluran anestezisi altinda roktironyum ile saglanan n6-
romuskliler blokaj sonrasi neostigmine kiyasla, sugammadeks ile
daha hizli dekdirarizasyon ve ekstlibasyon zamani saglanir.

Anahtar kelimeler: desfluran; neostigmin; randomize kontrollii ¢alisma;
sugammadeks

Introduction

Muscle relaxants are one of the most common used
drugs in anaesthesia practice. They are used to facili-
tate endotracheal intubation, decrease muscle tonus
during surgery, and to facilitate controlled ventilation
in special cases in intensive care units*”. Although
neuromuscular function can reverse itself, fast and
total reversal of neuromuscular blockage is necessary
in order to avoid residual paralysis and related side
effects.

Although acetylcholineesterase inhibitors are used
to reverse neuromuscular blockage, a new drug,



sugammadex, have been used in clinical practice in re-
cent years for this purpose®. Sugammadex is the first
and only drug to reverse the effects of steroidal muscle
relaxants selectively “.

Our aim in this study is to compare sugammadex and
neostigmine with regard to extubation periods, TOF
(Train-of-four) values, TOF 0.90 times, and compli-
cations, in cases where those drugs are used to reverse
neuromuscular blockage generated by the administra-
tion of 0.6 mg kg’ rocuronium in patients operated
electively under desflurane anesthesia.

Methods

This prospective, randomized study was performed in
Sisli Etfal Training and Research Hospital with ASA
(American Association of Anesthesia) I-III risk groups
between 01/02/2012 and 01/04/2012. The study was
approved by the ethical committee, and all participants
gave informed consents.

The patients with drugintolerance, renal failure, hepat-
ic failure, neuromuscular junction disease, a history of
malignant hyperthermia or who are in ASA IV-V risk

groups were excluded from the study.

The study included the patients having lower abdomi-
nal and urological surgery under general anesthesia.
In order to evaluate awakening and extubation differ-
ences, the participants were assigned into two study
groups. Group S and N included the participants who
were given sugammadex and neostigmine, respective-
ly to reverse the neuromuscular blockage created by
rocuronium.

The sample size was calculated with the assumption of
a 30% difference between comparison parameters of
the groups. Therefore 40 patients were assigned into
each group in order to obtain an alpha error of 5% and
statistical power of 80%.

A standard dose of 2 mg midazolam was administered
intravenously about 30 minutes before the operation
for the purpose of premedication. Prior to the op-
eration ECG, mean arterial pressure (MAP), periph-
eral oxygen saturation (SpO2), heart rate (HR), and
postintubation end-tidal carbon dioxide (EtCO2)
(Drager Primus, Drager Medical, Drammen, Norway)
were all monitorized for each patient. Neuromuscular
monitoring was also performed with a TOF device.

TOF device measures muscle twitch strength to proj-
ect the depth of muscle relaxation during anesthesia.
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It is a combination of an electrical stimulus genera-
tor, transducer, muscle response sensor and a moni-
tor. TOF stimulation is delivered every 15 s (60 mA,
2Hz, pulse duration 0.2 ms). Following each TOF,
the monitor automatically calculates and displays the
TOF ratio, that is the magnitude of the fourth twitch
of the train (T4) as a percentage of the first twitch
(T4/T1) x 100.

In this study, for nerve-muscle monitoring, electrodes
were placed on the ulnar nerve tract using a TOF de-
vice (TOF Watch, Organon Technica, Eppelheim,
Germany). Transducers were attached to the thumb
and a peripheral heat sensor to the palmar side of the
hand. TOF device was calibrated and initial TOF
was measured just before the anesthesia induction.
Calibration was done by eliciting a number of single
twitches: the device automatically sets the response to
100%, and that reference value is stored in memory for
the duration of procedure.

A vascular line was obtained using a 16-18 gauge in-
travenous canulla from the arm free off neuromus-
cular monitoring. Anesthesia was induced using 5-7
mg kg thiopental, 1 pg kg’ fentanyl, and 0.6 mg
kg' rocuronium. Endotracheal intubation was per-
formed 90 seconds after the first dose of rocuronium.
Anesthesia was maintained using 5-7% desflurane

and a mixture of 50% O2 and 5S0% medical air.

Once the decrease of the effect of muscle relaxant was
measured with the initiation of spontaneous breathing
or muscle twitches, 0.2 mg kg’ rocuronium was ad-
ministered and the time of the last dose was recorded.
Desflurane was stopped when the surgeon started to
close the skin and 2 mg kg’ sugammadex was admin-
istered to the patients in Group S (n=40), while 0.01
mg kg' atropine and 0.03 mg kg’ neostigmine were
administered to the patients in Group N (n=40) for
decurarization.

Neostigmine was administered when diaphragmatic
movements were seen or when the patient’s sponta-
neous breath effort started clinically at the end of
surgery. The neostigmine administration time and
the TOF value at this time were recorded by another
observer. Extubation was performed when patient
was cooperative and followed the commands, could
take 50% of normal tidal volume, open eyes, swal-
low, hold tongue out of mouth and erect the head
for at least five seconds, and when the TOF value ex-
ceeded 0.90. The time between decurarization and
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extubation was recorded as the extubation time. The
TOF values were measured minutely for ten minutes
after decurarization.

Sugammadex was administered to the patients when
the surgical procedure was totally completed. The
time of sugammadex administration and the TOF
value at this time were recorded by another observer.
The extubation criteria were the same for sugamma-
dex group. Extubation time and TOF values for ten
minutes after decurarization were also recorded for

Group S.

The duration of the operation, the duration of anaes-
thesia, and the dose of fentanyl used were recorded for
both groups. All patients were observed for one hour
in the recovery room and any complication including
residual curarization was recorded.

Statistics

In addition to the descriptive statistics (mean, stan-
dard deviation, median, interquartil range), one way/
irreversible variant analysis was used in the repetitive
measurements of the multiple groups. For the compar-
ison of the sub-groups, dual groups and of the quali-
tative data, the Newman—Keuls multiple comparison
test, the independent t test and the chi-square test were
employed, respectively. Freidman’s test was conducted
for repetitive measurement of variable groups which
are not showing normal distribution; Dunn’s multi-
comparison test for comparison of subgroups; Mann-
Whitney U test for comparison of binary groups.
Results were considered statistically significant when

p< 0.05.

Results

There were 20 (50%) female and 20 (50%) male par-
ticipants in Group S. Group N contained 21 (52.5%)
female and 19 (47.5%) male patients. The demographi-
cal characteristics and ASA scores were not significant-

ly different between groups (Table 1).

The duration of the operation and anesthesia, dose of
fentanyl, total dose of rocuronium, the cessation time
of inhalational anesthetics after the last dose of ro-
curonium, and the time between the last rocuronium
dose and decurarization were not different between
groups (Table 2). However, the extubation time for
Group S was significantly shorter than that of Group
N (p<0.05) (Table 3).
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The TOF values at the 1st and 10th minutes were not
different. On the other hand, at the 2™, 3%, 4, 5,
6™, 7%, 8" and 9™ minutes, the TOF values of Group
S were significantly higher than those of Group N
(p<0.05) (Table 4, Figure 1).

We did not observe any complication or side effect in
the recovery room.

Table 1. Demographic characteristics of patients received sugammadex
(Group S) or neostigmine (Group N) to reverse the neuromuscular blockage
created by rocuronium

Group S Group N p

Age (vear) 41.85+13.88  39.8+11.84  0.479
Gender Male 20 (50%) 21 (52.5%) 0.823

Female 20 (50%) 19 (47.5%)
Weight (kg) 72.05+10.47 73.476.9 0.475
ASAgroup | 22 (55%) 24 (60%) 0.888

I 13 (32.5%) 12 (30%)

1l 5(12.5%) 4 (10%)

ASA: American Society of Anesthesiologists

Table 2. Intra opertaive findings of patients received sugammadex (Group S)
or neostigmine (Group N) to reverse the neuromuscular blockage created by
rocuronium

Group S Group N p
Duration of Operation 5267.5+3223.1 4789.5+3177.13  0.456
(sec)
Duration of Anesthesia  6328.75+4473.38 5775.5+3496.42 0.751
(sec)
Dose of Fentanyl 139.75+41.96 135+36.16 0.651

(Hcg)

Table 3. Comparison of sugammadex (Group S) and neostigmine (Group
N) after rocurronium to reverse the neuromuscular blockage.

Group S Group N p
Total dose of 52.37+13.01 53+14.54 0.976
rocuronium
(mg)

Time between last 3006.75+1424.83 2799.75+943.02 0.791
rocuronium dose and
cessation of desflurane

(sec)

Time between last 3481.5+£1499.32  2859+1093.55  0.076

rocuronium dose and
decurarization
(sec)

Extubation time 130.37+167.29  269.1+135.21  0.0001*

(sec)




Tablo 4. TOF values of the groups given sugammadex (Group S) or
neostigmine (Group N) to reverse the neuromuscular blockage created by
rocuronium.

TOF Group S Group N p
1st min 4.9+6.8 8.6+14.39 0.149
2nd min 69.7+30.14 21.32+27.31 0.0001*
3rd min 106.23+26.23 32.7+34.58 0.0001*
4th min 107.48+21.38 39.05+32.1 0.0001*
5th min 122.29+21.76 56.11+38.09 0.0001*
6th min 131.08+21.46 73.85+46.25 0.0001*
7th min 118+24.22 79.18+40.14 0.009*
8th min 116.17+26.36 85.96+34.44 0.025*
9th min 119.67+24.54 89.07+30.95 0.025*
10th min 119.67+21.6 106+20.63 0.237
Discussion

Traditionally, acetylcholineesterase inhibitors have
been used to reverse the effects of non-polarizing mus-
cle relaxants’. However, agents in this group possess
potential side effects such as pityalism, and may cause
a decrease in cardiac output due to their stimulatory
effects on muscarinic and nicotinic receptors. The ef-
ficacy of these drugs depends on many factors such as
acid-base and electrolyte balance, type of anesthesia,
the body weight of the patient, and some antibiotics.
In addition, a high dose of neostigmine may cause neu-
romuscular blockage®. It is used together with para-
sympatholytic drugs like atropine and glycopyrrolate
in order to prevent its own side effects. Deep blockage
cannot be resolved by neostigmine alone; therefore, it
cannot be used in emergencies’.

Sugammadex is a new pharmacological agent used to
reverse the effects of steroidal neuromuscular blockers.
It does not have the undesired cholinergic/muscarinic
side effects of acetylcholineesterase inhibitors. If given
in appropriate doses, it may decrease the duration of
effect of rocuronium as of succinylcholine. This prop-
erty is advantageous in case of difficult intubation or
ventilation®. It is safer to use succinylcholine which has
short-term effect, however combination with sugam-
madex may cause serious side effects’. In appropriate
doses, sugammadex reverses neuromuscular blockage,
irrespective of anesthetic depth. It does not inter-
fere with the metabolism of acetylcholine, thus it is
not necessary to use anticholinergic drugs concomi-
tantly. Furthermore, it has no proven side effects>®%.
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Figure 1. Time dependent comparison of TOF values of patients given
sugammadex (Group S) or neostigmine (Group N) to reverse the neuromuscular
blockage created by rocuronium.

Although, there are numerous studies dealing with
sugammadex, in our study desflurane was used as the
anesthetic agent.

Muscle relaxants during general anesthesia leads to
residual effects after surgery in about 20-40% of cases.
Residual effects might increase the potential length
of hospital stays. Therefore, neuromuscular blockage
must be reversed. It is recommended that the TOF
value should exceed 0.90 in order to avoid residual
blockage and to ensure safe extubation®®. Blobner et
al. compared 50 pg kg’ neostigmine and 2 mg kg™
sugammadex under sevoflurane anesthesia and re-
ported that the time needed to attain a TOF value
over 0.90 was 18.6 minutes in neostigmine group
and 1.5 minutes in sugammadex group’. Similarly, in
our study TOF value to exceed 0.90 was three and
ten minutes in Group S and N, respectively. In ad-
dition, there was no residual curarization case in the
recovery room.

The recommended dose of sugammadex for immediate
reversal of muscle relaxation is between 2 and 16 mg
kg'. Dosage may change according to the depth of the
blockage. A dose of 16 mg kg™ is applied in the case
of intense neuromuscular blockage, 4 mg kg for deep
neuromuscular blockage, and 2 mgkg™ for mild neuro-
muscular blockage®.

The first study on sugammadex administration was
performed using a dose of 0.1-8 mg kg following a
dose of 0.6 mg kg rocuronium given to 29 healthy
volunteer patients. Muscle relaxation induced by
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rocuronium was reversed by using a 4-8 mg kg™ dose
of sugammadex within two-three minutes'’. Makri et
al. reported that rebound might be seen in rocuronium
effects in the case of sugammadex application below a
dose of 1 mgkg™ . It was also reported that after a su-
gammadex dose of over 2 mg kg, blockage ceased in
less than three minutes. The reversal time of neuromus-
cular blockage was about 1.1-1.5 minutes in the case of
a 4 mg kg" use and 1.3-1.7 minutes in the case of a 2
mg kg use.

During blockage induced by rocuronium, 2 mg kg
sugammadex and 50 pg kg’ neostigmine were com-
pared. Sugammadex had a faster reversal effect than
neostigmine®. In comparative studies, deep neuro-
muscular blockage performed by rocuronium was
compared when 4 mg kg sugammadex (2.9 minutes)
and 70 pg kg neostigmine (50.4 minutes) were used.
The blockage was reversed by sugammadex 17 times
faster than by neostigmine, and residual block was
not seen in any of the patients®. In our study, extu-
bation time was recorded in seconds using a chro-
nometer. Extubation took 130.37+167.29 seconds
after 2 mg kg sugammadex administration. On the
other hand, extubation took significantly longer,
269.1+1352.1 seconds, following atropine and neo-
stigmine administration.

In a study performed on morbid obese patients, 35
patients received sugammadex and another 35 pa-
tients received neostigmine for decurarization. Mean
dose of rocuronium was 87.9 vs 85.6 mg (P>0.05),
mean time to reach 90% TOF was 2.7 vs 9.6 min
(P<0.05), and TOF at the post anesthesia care unit
was 109.8% vs 85.5% (P<0.05), in Groups SUG
and NEO, respectively”. Likewise, Woo et al., in
their study including 118 patients, showed that
time for recovery of the TOF ratio to 0.9 was 1.8
(1.6, 2.0) minutes in the sugammadex group and
14.8 (12.4, 17.6) minutes in the neostigmine group
(p < 0.0001). These results are also similar with our
results. Sugammadex was generally well tolerated in
these studies, with no evidence of residual or recur-
rence of neuromuscular blocker (NMB) effect. Four
patients in the neostigmine group were reported
with adverse events in one study, possibly indicative
of inadequate NMB reversal'®. In the sameway, Wu et
al. obtained considerable data in a multicentre study
performed on 230 Chinese subjects (sugammadex,
n=119, neostigmine, n=111); and 59 Caucasian
subjects (sugammadex, n = 29, neostigmine, n = 30).
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They reported; a geometric mean time (95% CI) for
recovery of TOF ratio to 0.9 was 1.6 (1.5-1.7) min
with sugammadex vs 9.1 (8.0-10.3) min with neo-
stigmine in Chinese subjects. Corresponding times
for Caucasian subjects were 1.4 (1.3-1.5) min and
6.7 (5.5-8.0) min, respectively. Sugammadex 2 mg
kg! was generally well tolerated with no serious ad-
verse events reported. There was no residual NMB
or recurrence of NMB effect!®. Ozgiin et al. reported
that suggammadex was confidently useable for also
pediatric patients'®.

In a randomized, controlled study on adult patients,
the reverse effects related to sugammadex were lower
than 1% in all cases and it was advised that this agent
was effective and safe'”. Only one healthy adult patient
showed something similar to a slow, allergic reaction,
with flushing and tachycardia, following the adminis-
tration of sugammadex at a dose of 8.4 mg kg™. Some
other studies reported hypersensitivity and anaphlaxis
during sugammadex use'®*'. In addition, a bitter taste
and coughing due to the high dose of the drug were
also reported. Moreover, ECG showed QT interval in-

crease in some patients®.

Neostigmine and sugammadex were again compared
in terms of hemodynamic effects in patients having
neuromuscular blockage using rocuronium or ve-
curonium. Although sugammadex group had no heart
rate changes, neostigmine had significant heart rate
increases>!2,

Erbas et al. compared the effects of sugammadex and
neostigmine for QT prolongation in rabbits under
general anesthesia. Although sugammadex didn't
have any influence, neostigmine increased the QT
time*. Koyuncu et al. reported that extubation, first
eye opening and head lift times were shorter in pa-
tients given sugammadex. Postoperative heart rates
were significantly lower at all times in patients given
neostigmine®’. We did not make a haemodynamic
comparison in our study. However, we did not en-
counter any adverse effects such as bradycardia,
tachycardia, hypotension, and hypertension in pa-
tients given sugammadex.

In conclusion, in comparison with neostigmine, su-
gammadex results in faster decurarization and a short-
er clinical extubation time following neuromuscular
blockage induced by rocuronium administration un-
der desflurane anaesthesia.
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Relation Between Cardiovascular Disease Risk Factors
and Common Carotid Artery Intima Media Thickness

Kardiyovaskiiler Hastalik Risk Faktdrleri ve Karotis Arter Intima Media Kalinligi Arasindaki lliski

Kadihan Yalcin Safak, Mehmet Akcicek

Department of Radiology, Dr. Liitfii Kirdar Training and Research Hospital, Istanbul, Turkey

ABSTRACT

AIM: To determine the effects of age, sex, smoking, hypertension,
diabetes mellitus, hyperlipidemia, history of coronary artery disease
and cerebrovascular disease on carotid intima media thickness.

METHODS: Patients (N=222) undergoing Color Doppler Ultrasound
examination of the extra cranial carotid arteries for any reason in a
four-month-period were prospectively investigated. Posterior wall
intima medlia thickness on 1-1.5 cm distal part of both common ca-
rotid arteries was measured three times for each patient. The mean
values of measurements of right and left common carotid arteries,
the presence of atherosclerotic plaque and vessel stenosis = 15%
were recorded. The effects of age, sex, smoking, hypertension, dia-
betes mellitus, hyperlipidemia, coronary artery disease, and cere-
brovascular disease on common carotid arteries intima media thick-
ness and the relationship between common carotid arteries intima
media thickness and plaque existence were investigated.

RESULTS: Age, sex, smoking, hypertension, diabetes mellitus, hy-
perlipidemia, coronary artery disease and cerebrovascular disease
individually increased the common carotid arteries intima media
thickness according to univariate analysis. All of the parameters
but diabetes mellitus were defined as risk factors by using regres-
sion analysis. Hypertension followed by hyperlipidemia, coronary
artery disease and cerebrovascular disease had more power.

CONCLUSION: Intima media thickness of common carotid arter-
ies is affected by un-modifiable factors such as age and sex and by
modifiable factors such as smoking, hypertension, hyperlipidemia,
coronary artery disease and cerebrovascular disease.

Key words: cardiovascular diseases; carotid intima-media thickness;
demography; Doppler; echocardiography; risk

0ZET

AMAC: Yas, cinsiyet, arteriyel hipertansiyon 6yksd, diabetes mel-
litus, hiperlipidemi, koroner arter ve serebrovaskuler hastalik &y-
kist ve sigara kullaniminin karotis intima media kalinligi (zerine
etkisini belirlemektir.
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YONTEM: Herhangi bir nedenden dolayi Kiinigimizde, dért ay-
ik periyotta ekstrakranial karotis arterlere ydnelik Renkli Doppler
Ultrasonografi incelemesi yapilan olgular (N=222) prospektif olarak
degerlendirildi. Her olgunun karotis intima media kalinligi, her iki ana
karotis arterin yaklasik 1-1,5 cm’lik distal béliimdinden, yalnizca pos-
terior duvardan, (ger kez 6l¢ildii. Sag ve sol ana karotis arterden 61-
clilen degerlerin ortalamasi alinip kaydedildi. Aterosklerotik plak varli-
g1 kaydedildi. Cap élgctimiine gére = % 15 darligi olan olgular secildli.
Yas, cinsiyet, hipertansiyon, diyabet, hiperlipidemi, kardiyovaskdiler
hastalik 8ykisti ve sigara kullaniminin ana karotis arterin intima media
kalinligi lizerine etkisi ve plak varligi ile karotis karotis intima media
kalinhgi arasindaki iliski arastirilal.

BULGULAR: Yas, cinsiyet, sigara, koroner arter ve serebrovasku-
ler hastalik dykUsu, hiperlipidemi, hipertansiyon ve diabetes mel-
litus, univariate analizde ana karotis arterin intima media kalinhigi
lizerine tek baslarina etkili risk faktérleri olduklari saptandi. Yapilan
regresyon analizi sonucunda diabetes mellitus disindaki tim para-
metrelerin ana karotis arterin intima media kalinligi (izerine anlamli
etkisi oldugu gérdldi. En énemli etkinin hipertansiyondan kaynak-
landigi bunu, hiperlipidemi, koroner arter ve serebrovaskiiler hasta-
lik 6ykUisii degiskenlerinin takip ettigi saptandi. Plak ve darlik sapta-
nan olgularin ana karotis arterin intima media kalinhigi élciimlerinin,
saptanmayanlara gére istatistiksel olarak anlamli diizeyde yliksek
oldugu gériilddi.

SONUC: Ana karotis arterin intima media kalinligi; yas ve cinsiyet
gibi degistirilemeyen risk faktdrlerinin yani sira, sigara kullanimi, hi-
pertansiyon, hiperlipidemi, koroner arter ve serebrovaskdler hasta-
lik gibi degistirilebilen risk faktérlerinden etkilenir.

Anahtar kelimeler: kardiyovaskiiler hastaliklar; karotis intima-media kalinligi;
demografi; Doppler; ekokardiyografi; risk

Introduction

Atherosclerosis is with fatty deposits called atheroma-
tous plaques located on the internal walls of great and
moderate arteries. Approximately half of people in the
United States of America and in Europe die of diseases
related with atherosclerosis’.

Increased carotid intima media thickness (IMT) is the
carliest morphological sign of atherosclerosis and these



early changes can be easily detected by B-Mode ultra-
sonography?. It is stated that there was a relation be-
tween myocardial infarction (MI), stroke and coronary
artery disease (CAD) related deaths and carotid IMT*.
The relation between carotid IMT and traditional car-
diovascular risk factors such as age, gender, hyperten-
sion (HT), diabetes mellitus (DM), hyperlipidemia
and smoking in addition to CAD and cerebrovascular
disease (CVD) was studied previously’'”. However, re-
sults of these studies are conflicting.

The present study aimed to determine whether the risk
factors such as age, gender, HT, DM, hyperlipidemia,
CAD, CVD and active smoking influence carotid IMT.

Methods

The patients undergoing extra cranial carotid artery
Color Doppler Ultrasound (CDUS) for various rea-
sons in Litfi Kirdar Training and Research Hospital
Radiology Clinic between May 2012 and August 2012,
and between April 2013 and May 2013 were included.
Allincluded patients were voluntary to participate and
the data were prospectively evaluated. The study was
approved by the local ethics committee.

In order to identify the risk factors, the patients were
questioned. Age, active smoking habit and history of
HT, DM, hyperlipidemia, CAD and CVD were re-
corded. Exclusion criteria included smokers for less
than five years, daily cigarette consumption of less than
a half pack, and retrospective smokers quitted.

Patients received antihypertensive therapy or were di-
agnosed with HT but did not receive any therapy were
defined as HT patients. Insulin or oral anti-diabetic
drug use or a diagnosis of DM managed with diet ther-
apy was defined as DM. Cholesterol level over 200 mg
/ dI' was considered as hyperlipidemia. History of MI,
coronary bypass, angina pectoris and use of drugs for
CAD were defined as CAD patients. History of stroke
and/or transient ischemic attack (TIA) was considered
as CVD. The cases that failed to give adequate anam-
nesis and the cases that underwent endarterectomy of
carotid arteries or that had carotid stent were excluded.
A total of 222 cases participated.

Ultrasound (US) examination was performed by an expe-
rienced radiologist while the patients were in supine po-
sition with the head in mild extension and approximately
20° contralateral cervical rotation. Standard US devices
(Logic 9, General Electric Company, USA) and 10 MHz

linear transducer were used during examinations.
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Figure 1. Intima-media thicknesses were measured from the posterior
wall at the 1-1.5 cm distal part of Common Carotid Artery.

Common carotid artery (CCA), internal carotid arter-
ies (ICA) and external carotid arteries (ECA) of all cas-
es were evaluated in longitudinal and transverse axes
by grey scale, CDUS and Power Doppler Ultrasound
(PDUS) techniques. In each case, only posterior wall
IMT on the 1-1.5 cm distal part of both CCAs was
measured three times (Figure 1). The characteristic
echogenicities of lumen-intima media and media-
adventitia were used for measuring IMT. The values
measured from the right and left CCA were separately
recorded and their arithmetical mean was calculated.
Segments with atherosclerotic plaque were omit-
ted during measurements. An IMT value of 1.5 mm
or higher was considered as plaque®. Carotid plaque
thickness was evaluated on transverse images (short
axis), because it was accepted to demonstrate plaque
thickness most correctly*’. IMT value of 1.5 mm or
more on transverse axis was diagnosed and recorded
as plaque. The amount of stenosis in the stenotic area
was specified proportionally. For this purpose, the
NASCET (North American Symptomatic Carotid
Endarterectomy Trail) method recommending was
used (proportioning narrowest diameter in longitudi-
nal plane to the normal arterial diameter in the distal
part)?. The cases with a stenosis of 215% of the diam-
eter were recorded. Effect of age, gender, HT, DM,
hyperlipidemia, CAD, CVD and active smoking on
CCA IMT, as well as relation between presence of a
plaque and carotid IMT, were investigated.
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NCSS (Number Cruncher = Statistical = System)
2007&PASS (Power Analysis and Sample Size) 2008
Statistical Software (Utah, USA) programs were used
for statistical analyses. While evaluating study data, in
addition to the descriptive statistical methods (mean,
standard deviation, median, frequency, ratio, mini-
mum, maximum), for evaluation of quantitative data
Student t Test was used as well for paired group com-
parison of the parameters that showed normal distri-
bution. Relation between the parameters was analyzed
by Pearson’s correlation analysis. Multivariate Stepwise
Linear Regression Analysis was performed to deter-
mine the effect of demographic characteristics and risk
factors on CCA IMT. The level of significance was
evaluated at the levels of p<0.01 and p<0.05.

Table 1. Common carotid artery intima media thickness of 222 patients
and the distribution of the risk factors

Mean=SD Min-Max
CCA IMT 0.83+0.21 0.30-1.40
N %
Plaque 118 53.2
Stenosis 45 20.3
Smoking 69 31.1
CAD 18 8.1
Hyperlipidemia 4l 32.0
HT 111 50.0
DM 40 18.0
CvD 25 11.3

CCA: Common carotid artery, IMT: Intima media thickness, CAD: Coronary artery disease, HT:
Hypertension, DM: Diabetes Mellitus, CVD: Cerebrovasculary disease.

Results

A total of 222 cases, 152 (68.5%) females and 70
(31.5%) males, participated in the study. The ages of
the patients ranged between 15 and 83 years with a
mean of 54.31+13.22 years. The reason for being re-
ferred to our clinic was vertigo in 149 (67.1%), head-
ache in 22 (9.9%), paresthesia in the upper extremity
in 15 (6.7%), tinnitus in 4 (1.8%), syncope in 4 (1.8%),
new-onset stroke in 6 (2.7%), and TIA in 2 (0.9%) of
the cases. The remaining 20 (9.0%) cases had been re-
ferred to our clinic for a regular control visit.

The CCA IMT values of the cases ranged between
0.30 mm and 1.40 mm with a mean of 0.83+0.21 mm.
Plaque and stenosis were detected in 53.2% (n=118)
and 20.3% (n=45) of the cases, respectively.

The prevalence of smokers was 31.1% (n=69); whereas,
8.1% (n=18) of the cases had CAD, 32.0% (n=71) had
hyperlipidemia, 50% (n=111) had HT, 18.0% (n=40)
had DM, and 11.3% (n=25) had CVD. Distribution
of CCA IMT and the risk factors is demonstrated in
Table 1.

Univariate analysis revealed that age, gender, smoking,
CAD, hyperlipidemia, HT, DM and CVD were indi-
vidual risk factors and independently effected CCA
IMT. Regression analysis demonstrated that all param-
eters except DM had significant effect on CCAIMT. It
was determined that HT was the most effective factor
followed by hyperlipidemia, CVD and CAD. Whilst
the effects of CAD and smoking were found to be sig-
nificant at the level of p<0.05, age, male gender, hyper-
lipidemia, CVD and HT were found to be effective
at the level of p<0.01. Relation of demographic char-
acteristics and risk factors with CCA IMT is demon-
strated in Table 2. The mean CCA IMT increased with

Table 2. Relation between some demographic characteristics and common carotid artery intima media thickness

Extra-Standard coefficients

95.0% Confidence Interval for B

Model B p value Lower limit Upper limit
(constant) 0.264 0.001 0.175 0.353
Age 0.007 0.001 0.005 0.008
Gender 0.060 0.004 0.020 0.100
Hyperlipidemia 0.123 0.001 0.086 0.160
Smoking 0.049 0.016 0.009 0.089
CvD 0.082 0.004 0.027 0.136
CAD -0.068 0.039 -0.132 -0.003
HT 0.137 0.001 0.097 0.177
DM 0.028 0.258 0.026 0.135

CVD: Cerebro vasculary disease, CAD: Coronary artery disease, HT: Hypertension, DM: Diabetes Mellitus,
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age (0.007; 95% CI: 0.005-0.008). CCA IMT values
were significantly higher in the cases with plaque and/
or stenosis (p<0.01).

Discussion

Atherosclerosis is a diffuse disease involving various
parts of the arterial system®. Epidemiological studies
indicate many factors contributing to the development
and progression of atherosclerosis. In addition to un-
changeable risk factors such as genetic susceptibility,
local arterial and hemodynamic factors and gender,
modifiable risk factors such as HT, hypercholesterol-
emia, smoking, glucose intolerance, obesity and seden-
tary life style as well contribute to the development of
atherosclerosis®. Increased carotid IMT is the earliest
morphological sign of atherosclerosis®. Typically, ath-
erosclerosis most commonly evolves on posterolateral

wall of the bulb and then spreads all around*.

Histological studies revealed that media and adven-
titia thicknesses on ultrasound images are quite close
to their real thicknesses®. Whilst internal hyper-
echogenic line represents the lumen-intima interface,
external hyper-echogenic line represents the media-
adventitia interface and the distance between two lines
indicates IMT. Thickness increases with age®. In addi-
tion to the change with age, IMT also increases with
carlier plaque formation; therefore, IMT measurement
is used as the sign of cardiovascular risk in many clini-
cal settings®” and the carotid IMT is a strong predictor
of cardiovascular events such as MI and stroke. In ad-
dition, increased carotid IMT is associated with HT,
hyperlipidemia and cardiovascular diseases™?. There
are studies suggesting that individuals under risk for
atherosclerotic diseases can be determined by measur-
ing carotid IMT in young people and children®.

Age is among unchangeable factors that contribute to
the development and progression of atherosclerosis*
and the positive correlation between age and carotid
atherosclerosis is increasingly being emphasized®®.
Consistent with the literature, the present study dem-
onstrated that IMT increased with age.

Atherosclerosis is several times more prevalent in young
and middle-aged males versus females. It is suggested
that male sex hormones are atherosclerogenic or female
sex hormones are protective'. The facts that CAD is less
prevalent among premenopausal females, symptoms
appear meanly 10 years earlier in females versus males
and the risk of disease increases with menopausal state
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confirm this hypothesis”?*!. As was determined in the
present study, the literature comprises the studies that
reveal positive correlation between male gender and ca-
rotid IMT7'*!"', However, there are studies suggesting
that gender has no effect on carotid IMT. Ertan et al.
stated that gender does not influence carotid IMT and
they attributed this to the female participants’ being in
the postmenopausal state’.

Smoking is a modifiable risk factor*"** In recent years,
combating smoking has become one of the main
goals of public health units in the USA and United
Kingdom™®. In the present study, we as well found
significant relation between carotid IMT and active
smoking. Besides, there are studies in the literature stat-
ing that smoking does not influence carotid IMT”".
In their study, Oren et al. stated that smoking does
not influence carotid IMT and they related with their
sample characteristics consisting of young participants
aged 27-30 years".

HT is defined as one of the well-known atherosclerotic
risk factors®’. Prospective studies demonstrated that
high blood pressure was associated with increased risk
of atherosclerotic cardiovascular disease®*. Regression
analysis performed in the present study revealed that
HT had the most important effect on carotid IMT, as

reported previously”'#!3%¢. However, some studies sug-

gested that HT did not increase carotid IMT". Fabris
et al. propounded that HT influenced intracranial ar-
teries rather than extra-cranial arteries”.

In the present study, we found that carotid IMT was
statistically significantly higher in patients with his-
tories of CVD and CAD. Consistent with our study,
relation between carotid IMT and hyperlipidemia,
CVD and CAD was documented previously*¢#35.

In addition to the researchers in the literature stating
that DM increases carotid IM T, there are also research-
ers reporting no relation”>¢**_In the present study,
univariate analyses demonstrated that DM is among
the risk factors effective on carotid IMT; whereas, re-
gression analysis revealed no significant effect of DM
on carotid IMT. We think this outcome emerges from
the fact that substantial proportion of DM partici-
pants in the present study consists of individuals with
good glycemic control. Studies have put forward that
good glycemic control decreased complications of
DM. It was emphasized that an increase in HbA1C by
1% provided 14% decrease in MI and 37% decrease in

DM-related microvascular complications®..
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Various previous studies have mentioned about the re-
lation between the presence and severity of plaque in
carotid arteries and IMT7*. In our study, the carotid
IMT was significantly higher in the cases with plaque
detected in the extra cranial ICA and CCA. Moreover,
we observed that carotid IMT was statistically higher
in the cases with a 15% or higher stenosis.

In conclusion, un-modifiable risk factors such as age
and gender, as well as modifiable risk factors such as
active smoking, HT, hyperlipidemia, CVD and CAD,

increase carotid IMT.
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ABSTRACT
AIM: To compare the percutaneous nephrolithotomy procedures
performed for simple and complex kidney stones.

METHODS: In this retrospective study, 268 renal stones operated
using percutaneous nephrolithotomy, between January 2011 and
March 2014, were evaluated. Operations were performed for up-
per /middle calyx stones and lower calyx stones larger than 2 cm
and 1.5 cm, respectively. Success rate, complications, number of
percutaneous entry, operation time, and hospital stay were eval-
uated. The results of the operations of the simple and complex
stones were compared.

RESULTS: Percutaneous nephrolithotomy was performed in 268
renal units in 186 (73.5%) male and 67 (26.5%) female, with a mean
age of 43.1 + 12.15 (13-78) years. There were 169 (63%) simple
and 99 (37%) complex stones. Mean stone burden was 340 mm?
(30-760). Mean preparation time for surgery was 27.2 (20-50) min.
and mean operation time was 90.4 (40-170) min. Blood transfusion
was required in 35 cases. Open surgery was needed in two patients
due to perioperative bleeding. Colon injury occurred in one patient.

Double-J catheter was inserted in 13 patients. Stone clearance
rate in simple and complex stones was 78% and 40%, respectively
(p<0.01). The rate of success was 87% (n=232) in all patients.

CONCLUSION: The rate of patients requiring additional treatment
and the rate of failure are significantly higher in complex stones
than in simple stones. However, percutaneous nephrolithotomy is
an effective and safe method providing high success rates, shorter
hospital stay, and acceptable complication rates.

Key words: complications; kidney; nephrolithotomy; outcome assessment;
percutaneous; stone

OZET
AMAC: Basit ve kompleks bébrek taslari icin yapilan perkutan nef-
rolitotomi islemlerinin bulgularini karsilastirmak.
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YONTEM: Bu retrospektif calismada, Ocak 2011 ve Mart 2014 ara-
sinda perkutan nefrolitotomi ile ameliyat edilen 268 bébrek tasi ince-
lendi. Ameliyatlar, iki cm den blylk (st ve orta pol bébrek taslarina
ve 1,5 cm den bliylik alt kaliks taslarina islem yapildi. Hastalar basari
orani, komplikasyonlar, perkitan giris sayisi, ameliyat siiresi, hasta-
nede kalis siiresi acisindan degerlendirildi. Basit ve kompleks bébrek
taslari icin yapilan ameliyatlanin bulgularn karsilastirild.

BULGULAR: Perkutan nefrolitotomi 186 (%73,5) erkek, 67 (%26,5)
kadin hastada, 268 renal liniteye yapildi. Olgularin idi. Yas ortala-
masi 43,1+12,15 (13-78) yildi. Calismadaki taslarin %63°i (n: 169)
basit, %37’si (n: 99) ise kompleksti. Ortalama tas yiki 340 mm?
(30-760) olarak hesaplandi. Cerrahi girisim icin ortalama hazirlik si-
resi 27,2 (20-50) dakika, ortalama operasyon stiresi 90,4 (40-170)
dakikaydi. Otuz bes olguda kan transfizyonu yapilirken, iki hastaya
ise intra-operatif kanamadan dolayi agik cerrahi yapildi. Bir hastada
kolon yaralanmasi yasandi.

On (g hastaya ise double-J kateter konuldu. Tastan tamamen te-
mizlenme orani, basit izole taslarda %78, kompleks taslarda %40
idi (p< 0.01). Tdm olgular incelendiginde, % 87’sinin (n: 232) basa-
nyla sonuclandigr gézlendi.

SONUC: Kompleks tasi olan hastalarda ek tedavi ihtiyaci ve tedavi
basarisizligi orani belirgin olarak daha yiksektir. Ancak, yiksek basa-
i orani, kisa hastanede kalis stiresi ve Kabul edilebilir komplikasyon
oranlariyla, perkutan nefrolitotomi etkin ve gtivenli bir ydntemdir.

Anahtar kelimeler: komplikasyonlar; bobrek; nefrolitotomi; sonug
degerlendirmesi; perkiitan; tas

Introduction

Percutaneous nephrolithotomy (PCNL) causing lower
morbidity and shorter hospital stay has replaced open
surgery in the treatment of large kidney stones and has
been the method of choice for the treatment of kidney
stones larger than 2 cmsince 1980".

Advances in extracorporeal shock wave lithotripsy
(ESWL) and endourology have greatly reduced indica-
tions for open surgery'. In addition, latest technologi-
cal advances have increased the success rates of PCNL



and also the modifications in the procedures of PCNL
have significantly reduced morbidity**. Meta-analyses
have reported lower complication rates for PCNL and

most of the complications are minor*.

In this study, we aimed to retrospectively analyze
the percutaneous nephrolithotomy applications per-
formed in our clinic and to evaluate them in the light
of the current literature.

Methods
This retrospective study included the PCNL applica-

tions performed in 268 renal units between January
2011 and March 2014. The study complies with the
Helsinki Declaration.

Prior to surgery, whole blood count (WBC), urine
analysis and culture, prothrombin time (PT), partial
thromboplastin time (PTT), international normalized
ratio (INR), and hepatitis indicators (HIV, HBV, and
HCV) were evaluated.

Stone surface area was measured as cm? by multiply-
ing the longest diameter of the stone by its intersecting
vertical diameter using direct urinary system graphy
(DUSG). Preoperative evaluations were performed
using computed tomography (CT) and intravenous
pyelography (IVP). In the patients with positive urine
culture, antibiotic therapy was started at least 1 week
prior to the procedure.

Based on the results of PCNL, the cases were divided
into three groups as (I) ‘stone-free), (II) ‘clinically insig-
nificant residual fragments (CIRFs), and (III) ‘failed
PNCL procedure’. CIRFs were described as non-ob-
structive and noninfectious stone fragments smaller
than 4 mm.

All the patients were operated using cystoscopy under
general anesthesia at the lithotomy position. The pro-
cedure was initiated by inserting a ureteral catheter
(5.0/6.0 Fr open-end ureteral catheter) and the catheter
was fixed to the 16/18 Foley catheter which had been
previously inserted. Then, the patient was placed in
the prone position. At this position, the kidney stones
were detected under C-arm fluoroscopy (SireMobil
Compact, Siemens, Germany). The anatomy of the re-
nal collecting system was illustrated by retrograde py-
elography. The calyxes were entered at a 90° angle us-
ing an 18G percutaneous access needle (Microvasive)
under multi-planar C-arm fluoroscopy. A guide wire
(Sensor guide wire, Microvasive) was inserted through
the needle. Dilatation was achieved over the guide wire
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using filiform dilators and care was taken to advance
the guide wire as far back into the ureter as possible.
A percutaneous port was created by performing 30F
dilatation over the guide wire using Amplatz dilators
and a ureteral access sheath was inserted. The stones
were fragmented using a 26F rigid nephroscope (Wolf,
Germany) and pneumatic lithotriptor (Vibrolith-
Elmed, Ankara, Turkey). The fragments were removed
through the sheath by using grasping forceps. Following
the removal of the fragments, an 18 Fr nephrostomy
tube was inserted. The integrity of the system and the
insertion of the tube were checked by delivering opaque
medium through the nephrostomy tube under fluoros-
copy. At the end of the procedure, the ureteral catheter
was left as fixed to the Foley catheter.

The nephrostomy tube was removed after clamping for
3-12 h and the ureteral catheter was removed on post-
operative day 1. The tube was clamped in the patients
presenting with no clinically significant rest stones (>4
mm) on DUSG and with bright urine. In these pa-
tients, the clamp was removed after 2-4 h. The tube was
removed in the patients detected with no significant
residue (>50 cc). A double-] catheter was inserted in
the patients with prolonged urinary leakage (>24-48
h). Additional treatments including PCNL, ureterore-
noscopy (URS), and extracorporeal shockwave litho-
tripsy (ESWL) were performed in case where needed.
At postoperative third month, all the patients were
evaluated using IVP or CT. CIRF stones were accept-
ed as small (<4 mm), asymptomatic, non-obstructive
and noninfectious stone fragments, whereas rest stones
were accepted as the fragments larger than 4 mm.
Successful PCNL outcome was defined as being stone
free or having CIRF stones.

Statistical differences and correlations were analyzed
using Chi-square test and Spearmen’s Correlation
Coeflicient. A p value of >0.05 was considered
significant.

Results

A total of 268 renal units in 253 patients were treat-
ed by PCNL. Isolated stones were detected in 238
(94.1%) and bilateral stones were detected in 15 (5.9%)
patients. There were 186 (73.5%) male and 67 (26.5%)
female patients with a mean age of 43.1 + 12.15 (13-
78) years. Twenty-seven (10.6%) patients had a history
of open renal surgery, 47 patients (18.5%) had a his-
tory of ESWL at the same side, and 5 (1.9%) patients
had solitary kidney.
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Figure 1. The success rates for simple and complex stones managed by percutaneous nephrolithotomy.

The stones comprised 169 (63%) simple stones and 99
(37%) complex stones. Of the simple stones, 80 (30%)
were localized in the renal pelvis, 65 (24%) in the lower
calyx, and 24 (9%) in the upper calyx. Of the complex
stones, 15 (15%) were localized in pelvis and lower ca-
lyx, seven (7%) in pelvis and middle calyx, 10 (10%) in
pelvis and multi-calyxes, and five (5%) were coraliform
stones. Mean stone burden was 340 mm” (30-760). Of
the 253 patients, subcostal percutaneous entry was per-
formed in 249 (92.9%) and intercostal entry was per-
formed in 19 (7.1%) patients. Single-port percutane-
ous input was sufficient in 246 patients(92%), whereas
a second percutancous port was required in 22 (8%)
patients.

In the follow-up period, 64% (n=171) of the renal
units were stone-free, 23% (n=61) had CIRF stones,
and PCNL failed in 13% (n=36). One of the patients
with failed PCNL had solitary kidney. The additional
treatments performed were as follows: Re-PCNL was
performed in 11, ESWL in 14, and retrograde intrare-
nal surgery (RIRS) in eight patients. In three patients,
open surgery was performed during the same surgical
session due to bleeding (n=2) and failed entry (n=1).
Successful outcome was obtained in all of these pa-
tients. No nephrectomy was performed in any patient.

Stone clearance rate was significantly higher in iso-
lated simple stones (78% versus 40%) than in complex
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stones (p<0.01). The rate of CIRF was 15% in simple
and 35% in complex stones. The rate of patients requir-
ing additional treatment and the rate of failure were
significantly higher in complex stones than in simple
stones. Figure 1 presents the success rates for simple
and complex stones.

Mean preparation time for surgery was 27.2 (20-50)
min. and mean operation time was 90.4 (40-170) min.
Mean removal time for the nephrostomy tube was
2.7 (range, 1-5) days and mean hospital stay was 3.2
(range, 2-14) days. Following the PCNL procedure,
blood transfusion was required in 35 patients. Open
surgery was performed in two patients due to periop-
erative bleeding. Twenty-six patients had postoperative
fever (>38°C) and were treated by antibiotic therapy in
the follow-up period. Resistant infection was detected
in one patient and was treated in 14 days. Colon injury
occurred in one patient and was treated by primary
treatment. Prolonged urinary leakage was detected in
13 patients 24-48 h after the removal of nephrostomy
tube. In these patients, a double-J catheter was inserted
and then removed after 3 weeks. Figure 2 presents the
complication rates according to stone groups.

Discussion

PCNL is a treatment method providing successful
outcomes in transplanted kidneys, complex kidney
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Figure 2. The complication rates of percutaneous nephrolithotomy procedures performed for renal stones.

stones, coraliform stones, isolated upper, calyceal, di-
verticular and ureteral stones. It is also preferred in
children, older and overweight patients. Patients with
orthopedic deformities and congenital renal anomalies
such as horseshoe kidneys and ectopic kidneys are also
managed with it’. First series of PCNL were reported
by Alken and Wickheim in 1981 and the first large-
scale studies with more than 1,000 cases were reported
in 1985°. However, the first large series of PCNL in
Turkey was reported in the 2000s".

Success rate of PCNL ranges between 40-90% de-
pending on the number and localization of the stones,
chemical structure of the stones, and the experience of
the surgeon®. The success rate of PCNL in Turkey rang-
es between 60-95% >'°. In our study, 64% (n=171) of
the renal units were stone-free, 23% (n=61) had CIRF
stones, and PCNL failed in 13% (n=36). Therefore,
the success rate was calculated as 87%. Stone clearance
rate of 78% in isolated simple stones was significantly
higher than the rate 40% in complex stones (p<0.01).
Unquestionably, the rate of stone-free cases is likely to
increase as the numbers of cases and the experience of
the surgeons increase.

The rate of patients requiring additional treatment
following PCNL is reported to be 10%. In our study,
the rate of patients requiring additional treatment was

13.4%.

Bleeding is one of the main complications during
PCNL. Kessaris et al. reported the rate of bleeding
requiring embolization following PCNL as 0.8%'% In
our study, two patients (<1%) underwent open surgery
due to perioperative bleeding. The rate of bleeding re-
quiring blood transfusion during PCNL is reported to
be between 14-23%'>'4. In line with the literature, 13%
(n=35) of our patients required perioperative blood
transfusion due to bleeding.

Stone size is generally large in complex and coraliform
stones. Kukreja et al. reported that stone size had no
significant effect on blood loss but it increased the rate
of blood transfusion’. In our study, the requirement of
blood transfusion was significantly higher in patients
with complex stones (26%). This situation can be at-
tributed to a number of factors including longer op-
eration times caused by high stone burden, the injury
caused by multiple entries, and the entries into the up-

per pole.

Hydropneumothorax is a common complication
reported to occur in 0.7-1.7% of the patients treat-
ed by intercostal approach, which is the method of
choice particularly for the treatment of upper caly-
ceal stones””. In our study, no hydropneumothorax
was observed and this can be attributed to the lim-
ited use of intercostal approach in our patients. Lee et
al. reported that pelvic laceration occurred in 0.9%,
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ureteral avulsion in 0.2%, and urinoma formation
in 0.3% of their patients and the stones slipped into
the retroperitoneal space in 1% of their patients’®. In
these series, ureteral avulsion and pelvic laceration
were surgically treated, whereas urinoma and stone
slippage were treated by conservative therapy. Segura
et al. reported that one (0.1%) patient had ureteral
laceration and another patient (0.1%) had stone slip-
page due to ureteral perforation®. Also, parenchymal
laceration occurred in 2 (0.2%) patients during dilata-
tion and it was treated by open surgery. In our study,
no pelvic laceration or ureteral avulsion occurred in
any patient. We consider that the rate of these com-
plications is likely to increase as the number of pa-
tients treated with PCNL increase. In our series, only
prolonged urinary leakage was observed in 13 (4.8%)
patients and the patients were treated using double-J
catheters. The stents were removed three weeks later
and no permanent fistula was observed during the
follow-up at three months.

Tagkiran et al. conducted a single-center study with
533 cases and reported that 76.4% of the patients un-
derwent single-port, 16.1% underwent double-port,
7.1% underwent three-port, and one underwent
four-port input and no perioperative complication
occurred in 92.9% of the patients'”. In our study,
single-port percutaneous input was sufhicient in 92%
(n=246) and double-port input was formed in 8%
(n=22) of the patients. Subcostal percutaneous en-
try was performed in 92.9% (n=249) and intercostal
entry was performed in 7.1% (n=19) of the patients.
None of our PCNL procedures was performed us-
ing more than two ports. Mean operation time was
reported to vary according to the experience of the
surgeon. In our study, mean operation time was 90.4

(40-170) min.

Conclusion

The rate of patients requiring additional treatment and
the rate of failure are significantly higher in complex
stones than in simple stones. However, PCNL is an ef-
fective and safe method providing high success rates,
shorter hospital stay, and acceptable complication
rates.

64

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

Turk C, Knoll T, Petrik A, et al. Selection of procedure for active
removal of kidney stones. Guidelines on Urolithiasis, EAU 2014.

. Ramakumar S, Segura JW. Percutanecous management of urinary

calculi. Scientific World J 2004;4:296-307.

. Davidoff R, Bellman GC. Influence of technique of

percutaneous tract creation on incidence of renal hemorrhage.

J Urol 1997;157:1229-31.

. Labate G, Modi P, Timoney A et al. The percutaneous

nephrolithotomy global study: classification of complications.
J Endourol 2011;25:1275-380.

. Wolf §J, Clayman RV. Percutaneous nephrotolithotomy: What

is its role in 19972 Urol Clin North Am 1997;24:43-58.

. Segura JW/, Patterson DE, LeRoy AJ, et al. Percutaneous removal of

kidney stones: Review of 1000 cases. ] Urol 1985;134:1077-81.

. Yiiksel MB, Kar A, Ciloglu M. The applicability of percutaneous

nephrolithotomy in provincial state hospitals: the experience of
the State Hospital of Mus in first 100 cases. Turkish Journal of
Urology 2010;36:362-8.

. Park J, Hong B, Park T, Park HK. Effectiveness of noncontrast

computed tomography in evaluation of residual stones after
percutaneous nephrolithotomy. ] Endourol 2007;21:684-7.

. Muslimanoglu AY, Tefekli AH, Tag A, Cakir T, Sarilar

O. Analysis of the first 100 cases of percutaneous
nephrolithotomy in the learning curve. Turkish Journal of
Urology 2004;30:339-47.

Erbin A, Berberoglu Y, Sarilar O et al. Percutaneous
nephrolithotomy: Our results of a single center analysis in 2300
cases. The Medical Bulletin of Haseki Training and Research
Hospital 2014;52:1.

Segura JW. Percutaneous nephrolithotomy: Technique,
indications, and complications; AUA Guidelines 1993;12:154.
Kessaris D, Bellman G, Pardalidis N, et al. Management
of hemorrhage after percutaneous renal surgery. J Urol
1995;153:604-8.

Kukreja R, Desai M, Patel S, et al. Factors affecting blood loss
during percutancous nephrolithotomy: Prospective study. J
Endourol 2004;18:715-22.

Turna B, Umul M, Altay B et al. Effect of Stone burden on PNL
outcomes. Turkish Journal of Urology 2006;32:500-5.

Yalgin V, Onal B, Citgez S et al. The complication rates and
results of upper pole access in percutaneous nephrolithotomy
cases. Turkish Journal of Urology 2007;33:191-5.

Lee WJ, Smith AD, Cubelli Vetal. Complications of percutaneous
nephrolithotomy. AJR Am J Roentgenol 1987;148:177-80.
Tagkiran M, Tanrverdi O, Sariogullary, et al. Our percutaneous
nephrolithotomy experiences: a single center experience with 533
patients. The Medical Bulletin of $isli Etfal 2012;46:193-8.



ARASTIRMA YAZISI / ORIGINAL ARTICLE

TIP BiLIMLERI DERGISi

./o rnal of Medical Sciences
Katkas J Med Sci 2015; 5(2).:65-69 e doi: 10.5505/kjms.2015.97659

KAFK

Platelet Count and Mean Platelet Volume in the
Prediction of Colorectal Cancer in Patients Presented

with Emergency lleus

Trombosit Sayisi ve Ortalama Trombosit Hacminin Acil lleusu Olan Hastalarda Kolorektal

Kanseri Ongormesi

Turgut Anuk', Giilsen Gigsar?, Ali Cihat Yildinm?, Giilay Ozgehan?, Emre Gokce?, Hakan Giizel, Burak irem?,

Ahmet Kama®, Saygi Giilkan’, Goktiirk Giirsoy*

'Department of General Surgery, Kafkas University School of Medicine, Kars, Turkey; “Department of Emergency Medicine, Kafkas University School
of Medicine, Kars, Turkey; *Department of General Surgery, Ministry of Health Kars State Hospital, Kars, Turkey; *Department of General Surgery,
Digkapr Yildirim Beyazit Training and Research Hospital, Ankara, Turkey; *Department of General Surgery, Ministry of Health Malkara State
Hospital, Tekirdag, Turkey; “Department of Emergency Medicine, Ministry of Health Kars State, Kars, Turkey;Social Security Institution, Ankara

ABSTRACT

AIM: We aimed to investigate whether there is a role of platelet
number and mean platelet volume in the prediction of colorectal
cancer in emergency ileus patients.

METHODS: In this retrospective study, ileus cases undergone
urgent laparotomy were split into two groups as: Group 1 (G1)
included colorectal cancer patients diagnosed with intra opera-
tive findings and Group 2 (G2) included patients without cancer.
Platelet count and mean platelet volume values were compared
between two groups.

RESULTS: Distribution of female/male patients between groups
were homogeneus (p: 0.724), however mean age of colorectal
cancer cases were higher (p: 0.008). Mean platelet volume values
and platelet count were higher in cases with colorectal cancer (p:
0.040 and p: 0.004, respectively). Mean platelet volume had 63.3
% sensitivity and 56.5 % specifity, and platelet count had 63.3 %
sensitivity and 62.9 % specifity in prediction of colorectal cancer
amongst emergency ileus cases.

CONCLUSION: Higher platelet count and mean platelet volume
values may predict colorectal cancer in cases with acute abdomen
diagnosed with ileus.

Key words: colorectal cancer; ileus; mean platelet volume; platelet

OZET

AMAG: Trombosit sayisi ve ortalama trombosit hacminin acil ileus
endikasyonu ile ameliyat edilen hastalarda kolorektal kanseri én-
gdrmede rolii olup olmadigini arastirmayr amacladik.
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YONTEM: Bu retrospektif calismada, ileus tanisiyla acil laparotomi
yapilan hastalar iki gruba ayrildi: Grup 1 (G1) intraoperatif bulgulara
gore kolorektal kanser tanisi alanlar ve Grup 2 (G2) kanseri olmayan
hastalar. Trombosit sayisi ve ortalama trombosit hacmi iki grup ara-
sinda karsilastirild.

BULGULAR: Gruplar arasi kadin/erkek dagilimi homojendi (p:
0,724), ancak kolorektal kanser saptanan hastalardaki yas ortala-
mas! daha ylksek idi (p: 0,008). Kolorektal kanser saptanan has-
talardaki ortalama trombosit hacmi ve trombosit sayisi anlamli di-
zeyde yliksekti (sirastyla, p: 0,040 ve p: 0,004). Kolorektal kanseri
éngbrmede; ortalama trombosit hacmi %63,3 sensitivite, %56,5
spesifite ve trombosit sayisi %63,3 sensitivitesi ve %62,9 spesifi-
teye sahipti.

SONUC: Akut abdomeni olan ve ileus tanisi konulan olgularda,
daha yliksek trombosit sayisi ve ortalama trombosit hacmi kolorek-
tal kanseri 6ngérebilir.

Anahtar kelimeler: kolorektal kanser; ileus, ortalama trombosit hacmi; platelet

Introduction

Ieus is complete or partial obstruction of intestinal
content’s distal transition and develops depending on
mechanic or paralytic reasons in intestinal peristalsis.
Approximately 80% of ileus develops in small intestine
and its frequency increases in middle aged and elderly
patient population’.

Etiological factors have a direct dependency on the age
of the patient. While congenital abnormalities are most
dominant reasons in newborn infants and children, ad-
hesions in adults, and adhesions and malignancy in ge-
riatric population take place on the top”. Management
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varies from conventional medical therapy to massive
intestine resections.

Thrombocytes (platelets) are blood cells playing the
primary role in homeostasis and coagulation. They are
small, coreless, ovoid or round cells. Blood concentra-
tion is between 150,000 and 400,000/L. Their half life
is 8-12 days.

Thrombocyte volume and increase in its size as well as
its number are used in evaluation of inflammatory re-
sponse in body. In different studies conducted, while it
is denoted that platelet volume increases in such cases
as acute coronary syndrome, diabetes mellitus, cere-
brovascular accidents, hypercholesterolemia, increase
in intra abdominal pressure, sepsis and malignancy™®.

In this study, we aimed to investigate whether there is
a role of platelet number and mean platelet volume in
the prediction of colorectal cancer in emergency ileus
patients.

Methods

In this retrospective study, the records of 105 patients
admitted to emergency service between the dates of
January 2013 and October 2014 were evaluated. In ac-
cordance with Helsinki Declaration criteria, in pursuit
of receiving local ethics committee approval we started
the study.

The study included the patients with the complaints
of abdominal pain, nausea, vomiting and inability to
defecate and operated under emergency conditions
with the diagnosis of ileus. The diagnosis was depen-
dent on physical examination, laboratory and imag-

ing findings.

Age, gender, platelet number, mean platelet volume
(MPV), intra operative findings, surgical procedures
and postoperative histo-pathological examinations
were analyzed.

Thirteen patients with incomplete and missing re-
cords, accessional malignancy, active infection history
and blood products transfusion history in the last fif-
teen days were excluded.

Patients were split into two groups as: Group 1
(G1) included colorectal cancer patients diagnosed
with intra operative findings and Group 2 (G2) in-
cluded patients without cancer. Dependent variables
of age, gender, platelet number, mean platelet volu-
me were compared between groups. Reference value
for MPV was taken as 7-11 fL and it was taken as
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150-400x10°/L for platelet number. Hematological
parameters were studied in * LH 780 Analyzer device

(Beckman Coulter Inc. Brea, USA).

Statistical Analysis

The data was analyzed using SPSS for Windows 17
(Chicago, IL, USA) packaged software. Distribution
of continuous variables was tested by Kolmogorov-
Smirnov test. Descriptive statistics were denoted as
meanzstandard deviation or median (minimum-max-
imum) for continuous variables, but categorical vari-
ables were pointed out as case number and in the form
of percentage (%). While the significance of the differ-
ence between groups in terms of averages was analyzed
via student’s t-test, it was analyzed via Mann Whitney
U test in terms of median values. Categorical variables
were evaluated with the help of Pearson chi-squared
test or Fisher’s exact chi-square test. The commutual
effect of independent variables was detected through
cox regression analysis. Roc curve analysis was con-
ducted to calculate the sensitivity, specifity of MPV
value and also positive and negative predictive values.
For p<0.05, the results were accepted as statistically
significant.

Results

A total of 92 patients’ records were suitable for analy-
sis. The median value for the age was 59 (min: 18- max:
81) and female/male ratio is 0.56. All the operations
were performed under emergency conditions. Of the
92 patients 30 (32.6%) were diagnosed with colorectal
cancer, and 62 were cancer free.

Co-morbid factors including hypertension (HT), dia-
betes mellitus (DM), coronary artery disease (CAD),
chronic obstructive pulmonary disease (COPD) and
heart failure (HF), history of a previous laparotomy,
and the gender distribution of the patients was sum-
marized in Table 1.

The mean age was significantly higher in G1 in com-
parison with G2 (65.3+11.2 and 54.4+17.3, p: 0.008).
MPV values of 8.64+0.88 fL in G1 were significantly
higher than the MPV values of 8.224+0.70 fL in G2 (p:
0.04). Similarly, platelet number was significantly high-
er in Gl in comparison with G2 (336400+102600/
mm? versus 271300+89200/mm?; p: 0.004).

Co-morbid factors such as DM, COPD and CAD ef-
fect MPV levels'. Thus, we performed cox regression
analysis to identify the effects of co-morbid factors.
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Table 1. Demographics of the patients included in the study. The data was present as mean + SD, median or percentage (N=92).

Age 58.0+16.4
Gender (Female/Male) 33/59
Colorectal cancer ratio 30 (32.6%)
Co-morbid factors Non-comorbid factors 33(35.9%)
Laparotomy history 41 (44.6%)
DM,HT,CAD,COPD,CHF 18 (19.5%)
Performed operation Bridectomy 51 (55.4%)
Left hemicolectomy based on left colon tumor 12 (13.0%)
Ostomy based on inoperable colorectal cancer 11 (12.0%)
Right hemicolectomy based on right colon tumor 5(5.4%)
Bezoar ileus 3(3.3%)
Small intestinal resection based on Crohn’s disease 5(5.4%)
Small intestinal resection based on strangulated hernia 2 (2.2%)
LAR/APR based on rectal tumor 2 (2.2%)
Left hemicolectomy based on volvulus 1(1.1%)

HT: Hypertension, DM: Diabetes mellitus, CAD: Coronary artery disease, COPD: Chronic obstructive pulmonary disease, CHF: Congestive heart failure, LAR: Low anterior resection, APR: Abdomino perineal resection

The analysis resulted that MPV level and platelet
number might predict ileus development in colorectal
malignancy in case where effect of age, gender and co-
morbid factors were neglected (p: 0.004 and p<0.001,
respectively). Roc curve analysis showed a cut-off
value of 8.45 fL of MPV had a sensitivity of 63.3%
and a specifity of 56.5% to predict colorectal cancer
in patients with ileus (Figure 1). Similarly, a platelet
count cut-off value of 289000/mm?, had a sensitivity
of 63.3% and a specifity of 62.9% to predict colorectal

cancer in patients with ileus (Figure 2).

Discussion

In our study we identified the MPV and platelet count
as useful markers to predict colorectal in cancers in pa-
tients undergoing emergency laparotomy with the di-
agnosis of ileus. However, our study was retrospective
and the sample size was relatively small.

Since 1980s, platelet number and platelet volume pa-
rameters have been demonstrated together in automatic
complete blood count profile without bringing extra
costs'’. The platelet parameters are markers accessed
casily, without incremental cost need, stable in female-
male and not effected by menstrual cycle for females'".

Thus, as markers MPV and platelet count may be stud-
ied in primary care units without difficulty.

Ileus occurs in small and large intestines in 80% and
20% of the cases, respectively. However, malignancies
mostly present with colonic ileus (65%), while adhe-
sions presenting with small intestinal obstruction
(60%). The most frequent surgical procedure ascer-
tained in our study is bridectomy connected with ad-
hesions which has coincided with literature and the
gender distribution in ileus is roughly equal®.

Blood platelets have a part in many inflammatory
events in body. In malignant cases, an increase is seen
in platelet numbers with two different mechanisms.
The first mechanism is dependent on interleukin-6
(IL-6) by tumor cell and vascular endothelial growth
factor stimulus (VEGF) and megacaryocyte activation
in bone marrow, whereas the second one is directly de-
pendent on the thrombocytosis of tumor cell'* %,

In a study where Karagoz et al. and Pedersen et al.
searched platelet number in cases with lung cancer,
they stated that platelet number in malignant cases
was higher than those in healthy individuals®*'*. In a re-
search where Jun et al. searched platelet parameters in
middle age cancerous cases, MPV, platelet distribution
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Figure 1. ROC curve of mean platelated volume assesment to predict colo-
rectal cancers in patients presented with emergency ileus.

wideness (PDW) and platelet size were significantly
higher in malignant group than healthy group®. Ma
et al. detected significantly higher levels of platelet
counts in high-grade tumors. In addition, platelet
number, MPV and PDW was detected higher in ma-
lignant group®’. In harmony with literature, it was
identified in our study that both platelet number and
MPYV level had been significantly higher in the group
where colorectal malignancy was detected among the
patients operated under emergency conditions with
the diagnosis of ileus.

In ileus, shortly the obstruction of intestinal content’s
distal transition, lots of factors such as hypokalaemia,
adhesions, neurological diseases, abdominal hernia,
malignancies and intestinal rotation abnormalities
may play a role in pathogenesis. Many underlying eti-
ologic factors may cause differences in the sequence
of occurrence of the symptoms. Obstruction degree,
type and level vary. However, nearly all patients have
complaints such as bloating, nausea, vomiting, in-
ability and abdominal pain. In addition, most of the
health care centers lack advanced tools. Moreover, it
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Figure 2. ROC curve of thrombcyte count assesment to predict colo-rectal can-
cers in patients presented with emergency ileus.

is still difficult to diagnose intestine obstruction un-
der emergency conditions in spite of up-to-date diag-
nostic and therapeutic modalities. In Turkey, diagno-
sis-confirmatory urgent endoscopy and tomography
service are not available in many centers. Therefore,
clinicians seek simple predictive markers to transfer
urgent operation indications from pre-diagnosis of
ileus-induced acute abdomen to pre-diagnosis of tu-
mor ileus-induced acute abdomen, which is one step
further than the former one. Based on this necessity,
it has been made out that platelet number and volume
analyzed in te study may predict the detection of co-
lon and rectal cancers.

We consider that the increases in platelet number
and MPV level measured automatically via routine
hemogram test without bringing any extra costs may
predict colorectal carcinogenesis at acceptable rates
in patients operated under emergency conditions
with the diagnosis of ileus-induced acute abdomen.
However, the findings of our study should be con-
firmed with prospective studies including a larger
sample size.



References

1.

10.

Parlak M. Istanbul Universitesi Tip Fakiiltesi Temel ve Klinik
Bilimler 2001:2;1299-319.

Degerli U, Bozfakioglu F. Cerrahi Gastroenteroloji, Nobel Tip
Kitapevi, 4th edition 1997:283-92.

Kristensen SD. The platelet-vessel wall interaction in
experimental atherosclerosis and ischaemic heart disease
with special reference to thrombopoiesis. Dan Med Bull
1992;39:110-27.

Bath PM, Butterworth R]J. Platelet size: measurement,
physiology and vascular disease. Blood Coagul Fibrinolysis
1996;7:157-61.

Brown AS, Hong Y, de Belder A. et al. Megakaryocyte ploidy
and platelet changes in human diabetes and atherosclerosis.
Arterioscler Thromb Vasc Biol 1997;17:802-7.

Van Der Lelie ], Von Dem Borne AK. Increased mean platelet
volume in septicaemia. J Clin Pathol 1983;36:693-6.

Celep RB, Kahramanca §, Ozsoy M et al. Effects of
intraabdominal pressure on mean platelet volume during
laparoscopic cholecystectomy. Turk ] Med Sci 2014;44:360—4.
Karagoz B, Alacalioglh A, Bilgi O et al. Platelet count and
platelet distribution width increase in lung cancer patients.
Anatol J Clin Investig 2009:3;32-4.

Akinsegun A, Akinola OD, Sarah JO et al. Mean platelet
volume and platelet counts in type 2 Diabetes: Mellitus on
treatment and non-diabetic mellituscontrols in Lagos, Nigeria.
Pan Afr Med J 2014:12:1-5.

Ayhan S, Ozturk S, Erdem A, et al. Hematological parameters
and coronary collateral circulation in patients with stable
coronary artery disease. Exp Clin Cardiol 2013;18:12-5.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

Kafkas J Med Sci

Dow RB. The Clinical and laboratory utility of trombosit
voliime parameters. ] Med Sci 1994;15:1-15.

Bath PM, Butterworth R]. Trombosit size: measurement,
physiology and vascular disease. Blood Coagul Fibrinolysis
1996;7:157-61.

Bancroft AJ, Abel W, et al. Mean trombosit volume is a useful
parameter: a reproducible routine method using a modified
Coulter Thrombocytometer. Trombosits 2000;11:379-87.
Mark A. Graber, M D. University of Iowa Family Practice
Handbook, Fourth Edition, Chapter 15, 2002:562.

Cameron J. L. Current Surgical Therapy. Sixth ed 1998:6;123-32.
Ruscetti FW. Hematologic effects of interleukin-1 and
interleukin-6. Curr Opin Hematol 1994;1:210-5.

Troxler M, Dickinson K, Homer-Vanniasinkam S. Platelet
function and antiplatelet therapy. Br J Surg 2007;94:674-82.
Gunsilius E, Petzer A, Stockhammer G, et al. Thrombocytes are
the major source for soluble vascular endothelial growth factor
in peripheral blood. Oncology 2002;58:169-74.

Pedersen LM, Milman N. Prognostic significance of
thrombocytosis in patients with primary lung cancer. Eur Respir
J1996;9:1826-30.

Jun H, Liyan C, Jiesheng L. The changes of platelet parameters
in middle-aged patients of cancer. International Journal of
Laboratory Medicine 2011:3;337-9.

Ma X, Wang Y, Sheng H et al. Prognostic significance of
thrombocytosis, platelet  parameters and aggregation
rates in cpithelial ovarian cancer. J. Obstet Gynaecol Res
2014:1;178-83.

69



DERLEME / REVIEW

TIP BILIMLERI DERGISi

./ oY¥rnal of Medical Sciences
Kafkas J Med Sci Kafkas J Med Sci 2015; 5(2):70-74 e doi: 10.5505/kjms.2015.80388

KAFK

Prognosis of Clinically Insignificant Residual Renal
Stone Fragments Following Therapy with Minimally

Invasive Techniques

Minimal Invaziv Tekniklerle Tedavi Sonrasi Klinik Onemsiz Rezidii Bibrek Tasi Parcalarinin Akibeti
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ABSTRACT

Following the treatment with minimally invasive surgical techniques,
residual renal stone fragments may make a negative impact on the
life quality of patients by causing symptoms. The term of clinically
insignificant residual stone fragments is used to describe the as-
ymptomatic and non-obstructive posttreatment residual fragments
remained in the kidney, which are smaller than 4 mm (or 5 mm),
and associated with sterile urine. However, the stone fragments may
cause the formation of a new stone acting as a nidus. The accu-
mulated evidence suggests that there is no significant difference
between treatment and follow up in short term, however the stone
disease recurs in 20% of the cases in long term. Thus, close follow-
up of the patients with clinically insignificant residual fragments is
mandotary. Lifestyle changes and medical therapy may be helpful in
the management and prevention of new stone formation.

Key words: kidney stones; lithotripsy; review; ureteroscopic surgery

OZET

Minimal invaziv cerrahi teknikler ile tedavi sonrasinda kalan rezidii
bébrek tasi parcalar, belirtilere neden olarak hastalarin hayat kalitesi
lizerine olumsuz etki yapabilirler. Klinik dnemsiz rezidli terimi, tedavi
sonrasinda bdbrekte kalan, 4 mm (bazen 5 mm) ve daha kiglik olan,
asemptomatik, obstriiksiyona neden olmayan ve idrarnn steril oldugu
durumdaki tas parcalan icin kullanilir. Bununla birlikte, klinik énemsiz
rezid(i icin énemli bir nokta da nidus seklinde yeni tas olusumuna ne-
den olabilmesidir. Biriken veriler kisa dénemde tedavi etmekle, takip
arasinda fark olmadigini séylese de, uzun dénemde %20 olguda yeni
tas hastaligi gelisir. Bunun icin klinik 6nemsiz rezid(i tasi olan hasta-
larda yakin takip zorunludur. Yasam tarzi degisikligi ve medikal tedavi
sagaltim ve yeni tas olusumunun énlenmesinde yardimci olabilir.
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Introduction

Symptomatic urinary stones failing to pass sponte-
neosly are managed with various treatment options.
Appropriate individual treatment choice depends
on various facts. Stone burden, localization, size and
type of stone, presence of urinary tract infection or
congenital anatomical abnormalities may be effective.
Extracorporeal shock wave lithotripsy (ESWL), ure-
terorenoscopy (URS), retrograde intrarenal surgery
(RIRS), percutaneous nephrolithotomy (PCNL), lap-

aroscopic and open surgeries may be options.

The residual stone fragments after open surgical proce-
dures were accepted as failure or insufficient treatment.
Although open surgical procedures have been replaced
by minimally invasive surgical techniques by many sur-
geons, stone remnants may persist in the urinary sys-
tem and the remained stone fragments after minimally
invasive surgery stone are not cleared immediately.
Thus, the term of clinically insignificant residual frag-
ments (CIRFs) is used to describe such posttreatment
residual fragments, which are smaller than 4 mm (or
5 mm), asymptomatic, non-obstructive and associated
with sterile urine."” The residual stone fragments may
interfere with the quality of life of patients and the re-
sidual fragments can lead to stone formation acting as
a nidus.

Definition and Outcomes of
Clinically Insignificant Residual Fragments

The success of an open stone surgery was defined as
removing all of the stones. Remained stone fragments



were accepred as the failure of the treatment. However,
current treatment modalities changed the treatment
goals. With minimally invasive procedures, the suc-
cess of the intervention depended on the the size of the
remaining stone fragments and fragmentation rates.
Thus, stone fragments smaller than 4 mm in size were
defined as “clinically insignificant™

Regrowth of the residual stones has been detected with
higher incidences after ESWL and minimally invasive
procedures®. Residual fragments following ESWL
or PNL lead to high rates of symptomatic episodes,
as well as high rates of repeat intervention®. The inci-
dence and/or rates of recurrent disease vary with the
type of stone, size of the fragment and the type of the
procedure.

CIRFs after Shock Wave Lithotripsy (SWL)

Streem and co-workers determined the clinical signifi-
cance of small, asymptomatic, non-infectious stone
fragments after SWL.” The authors followed up 160 pa-
tients for a mean period of 23 months. Asymptomatic
patients with 4 mm or smaller calcium oxalate and
calcium phosphate stone fragments after SWL were
included in the study. Stone-free status or a decreased,
stable or increased amount of residual stone occurred
in 38 (23.8%), 26 (16.3%), 67 (41.9%) and 29 (18.1%)
of the 160 patients, respectively. The probability of a
stone-free, stone-free or decreased status, or stone-free
decreased or stable status was 0.36, 0.53, and 0.80, re-
spectively at fifth year after SWL. Ninety one patients
(56.9%) were asymptomatic while 69 (43.1%) were
symptomatic or required intervention during a mean
period of 26 months (1.6-85.4 months) after SWL
(probability estimated at 0.71 at 5 years). The authors
stated that patients with small non-infectious stone
fragments could be followed expectantly after SWL,
however a significant number of patients had symp-
tomatic episodes or would require intervention within
two years. They concluded that the application of the
term CIRFs after SWL might not be appropriate.

Zanetti and co-workers reviewed the therapeutic im-
plications and long-term outcome of asymptomatic
patients with dust and residual fragments (less than
4 mm) at third month after SWL. A total of 129 pa-
tients were re-examined with radiographic studies, re-
nal ultrasonography and urine culture at 12th month,
and 95 were also evaluated at 24th month. The patients
were defined as stone-free or with persistent lithiasis
or with regrowth stone. At the end of the 12-months
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follow up period, 60 patients (46.5%) were stone-free
and 56 (43.5%) still had residual fragments or dust.
There was no significant difference between the stone
free rates, size and localization of the stones or frag-
ments at three months and 12 months; however stones
or fragments larger than 10 mm enlarged more fre-
quently (11 of 40 patients, 27.5%, versus 2 of 89, 2.2%;
P % 0.001) in 13 patients (10%). The probability of
eliminating residual lithiasis at 12th month was signifi-
cantly higher in patients with dust than in those with
residual fragments (42 of 79 patients, 58%, versus 18 of
50, 36%; P=0.026). They concluded that in short term
follow up period, the patients with fragments do not
require systematic retreatment; however if symptoms
persisted or stones recurred they might be followed
and retreated in long-term.

Buchholz et al. investigated the fate of residual frag-
ments, less than 5 mm, after SWL over a long period.®
The study aimed to determine the rate and time of the
spontencous pass of the fragments. They also aimed
to clarify regrowth, recurrence and their role in clini-
cal outcome. The records of 266 patients containing a
mean follow up period of 387 days were analyzed. Fifty
five patients (21%) with residual fragments <5 mm in
diameter were detected after SWL. Sex, age, medical
history, and SWL retreatment rates were not signifi-
cantly different between the patients with or without
residual fragments. After a mean follow up period of
2.5 years, 12.7% of the patients with residual stones
had not passed the fragments spontaneously, but all of
them were in clinically stable status and the fragments
were located in the proximal ureter and the lower ca-
lices. Stone regrowth was observed in only 2% of the
patients with residual fragments and no stone recur-
rences were observed within the follow-up period. The
authors concluded that more invasive procedures to
reach stone free status were not essential.

In a study by Khaitan et al. 81 patients were followed
after SWL to clarify the fate of the CIRFs for a mean
period of 15 months (6-60 months). In 18 patients,
the fragments passed spontaneously during the follow-
up, 13 patients were in clinically stable status, and 44
patients develeoped cninically significant complica-
tions. Thus, percutaneous nephrolithotomy in three,
ureteroscopic stone removal in four and repeat SWL in
16 patients were needed. Conservative analgesic treat-
ment was sufficent in the remaining 21 patients. CIRFs
in the caliceal location mostly became symptomatic

and 53% of the CIRFs located in the pelvis passed
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spontaneously. In addition clinical symprtoms were re-
lated with the stone burden and number of stone frag-
ments. Moreover, the clearance rate was highest during
the first six months. Finally, the rate of complications
correlated with the duration of follow up, the number
and size of residual fragments. The authors stated that
patients with residual stones required close follow up
and timely adjuvant therapy after SWL. For spontane-
ous passage, the pelvic location was a favorable factor.
Although the clearance rate of CIRFs with repeated
SWL was lower than the operative techniques, most
patients improved with this modality.’

Rassweiler and co-workers, in their review analyzed
the data obtained from 14000 patients.” They com-
pared the data with long-term results of two centers in
Germany by comparing the stone localization, stone
size, observation time and the anatomical kidney situ-
ation. They found that the stone passage was continu-
ous during a 24 months follow up period after SWL.
New generation equipments and technology in SWL
have increased the CIRFs percentage. The authors stat-
ed that 25%, 55% and 20% patients with CIRFs would
be stone-free or remain clinically insignificant or clini-
cally significant, respectively, during follow up. If there
was not any clinical symptom, secondary interventions
would be considered as over-treatment. Only 4-25%
of their patients required an additional intervention

which was mostly a repeat SWL.

CIRFs after Ureteroscopy

Rebuck et al. investigated the fate of postureteroscopic
renal stone fragments less than 4 mm'. The aim of
ureteroscopy is to fragment stones, and remove larger
fragments with basket catheter and allow the small
pieces to pass spontaneously. From May 2001 to July
2008, patients treated with ureteroscopy and holmium
laser lithotripsy by a single surgeon were included in
the study. Fifty one of 330 ureteroscopies met inclusion
criteria. Patients with residual renal fragments measur-
ing 4 mm on initial postoperative CT and at least one
additional follow up CT were included. Spontancous
passage of the fragments, regrowth of the fragments,
and stone events like emergency visits, hospitaliza-
tion and additional interventions were recorded. The
mean follow-up duration was 18.9 months (1.6 years).
During follow up, among 46 patients, nine (19.6%) ex-
perienced a stone event, 10 (21.7%) passed their frag-
ments spontancously, and the remaining 27 (58.7%)
were in clinically stable status and asymptomatic. The
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mean fragment size was similar as 2.7, 3.3, 3.5, and 3.0
mm at mean follow-up durations 0f2.8, 10.2, 16.8, and
33.0 months, respectively. The authors concluded that
approximately one in five (or 19.6%) of the patients
with postureteroscopic CIRFs would experience a
stone event over the following 1.6 years. The remain-
ing patients will either became stone-free via sponta-
neous passage or retained asymptomatic stable-sized
fragments.

CIRFs after Percutaneous Nephrolithotomy (PCNL)

Altunrende and associates analyzed the data of 430
patients who underwent PCNL during a three-year
period and defined CIRFs as asymptomatic, noninfec-
tious stone fragments less than 4 mm'". Stone-free rate
for their study was 74.5%, and CIRFs were detected in
22% of cases by kidney-ureter-bladder (KUB) graphy
three months after surgery. Thirty eight patients with
CIRFs after PCNL were included in the study for a
mean period of 28.445.3 months follow-up and 26.3%
of patients had a stone event that needed medical treat-
ment during follow-up, while others were asymptomat-
ic. An increase in the size of the fragments was detected
by radiologic assessment in 21.1% of patients, while the
sizes were stable or decreased in 71.1% of cases. Three
(7.9%) patients had passed their stones spontaneously.
Metabolic evaluation revealed metabolic abnormali-
ties in 10 (26.3%) patients. Magnesium ammonium
phosphate (struvite) was detected by stone analysis in
three of eight patients with increased sizes of residual
fragments. In addition, only one of these eight patients
had hypocitraturia and one of eight had hypercalci-
uria as a metabolic abnormality. They concluded that
CIRFs after PCNL had progression in medium-term
follow-up (most common in first two years). Increase
in fragment size was common in patients with struvite
stones, and presence of risk factors in 24-hour urine
metabolic analysis did not seem to predict growth.

Ganpule and Desai analyzed the outcomes of residual
fragments after PCNL and they aimed to determine the
factors predicting spontancous passage'”. The authors
analyzed the outcomes of 2469 patients after PCNL
between January 2000 to January 2008. Residual stone
fragments were detected in 187 (7.57%) patients. The
mean size of fragments was 38.6 + 52 mm”* and the
most common localization of the fragments was lower
calyx (57.7%). Eighty-four patients (approximately
half of the patients) passed their stones spontanecously
at a mean follow-up period of 24 months. 65.4% of



these stones passed in three months. Size of the frag-
ments were less than 25 mm?* and pelvic location
had the best chance of clearance. The authors stated
that surgeon experience, size of residue, presentation
time of residue, presence of double-j stent, preopera-
tive nephrostomy drainage, a history of intervention,
metabolic abnormalities such as hypercalcuria and hy-
peruraecemia were significant in predicting the fate of

residuel fragments after PCNL.

CIRFs in Children

The definition is adapted from adult studies, thus the
fate of CIRFs is not known well in children. Afshar et
al. studied residual stone fragments (5 mm or less) fol-
lowing SWL in children. The records of 83 patients (39
boys and 44 girls) and 88 renal units with urinary stone
disease after SWL were analyzed. The median age, av-
erage stone burden and follow up period were 7 years,
14 mm and 46 months, respectively. Forty renal units
(46%) became stone-free after first session of SWL and
18 renal units (20%) had residual fragments. Twelve
of the remaining 30 (34%) units rendered stone free
after additional interventions including SWL and sur-
gical procedures. Residual fragments were detected in
remaining eight renal units. A total of 26 renal units
with residual fragments were included in the study.
Regrowth of residual fragments, calculi recurrence in
stone-free cases and symptomatic episodes were re-
corded. Eighteen renal units (69%) had residual frag-
ments growth or symptoms, and eight (31%) patients
had no stone growth or symptoms. The growth of re-
sidual fragments was associated with metabolic disor-
der presence (odds ratio 11.4). The authors concluded
that residual fragments after SWL increased the chance
of adverse clinical outcome and these fragments were
clinically significant in children. Patients with residual
fragments, especially those with metabolic disorders,
required close follow up®.

Dincel et al. assessed CIRFs in children after SWL,
PCNL and retrograde intrarenal surgery (RIRS).
Eighty five children were followed up for a mean pe-
riod of 22 months. Spontaneous passage of the frag-
ments, regrowth of the fragments, and stone events like
emergency visits, hospitalization and additional inter-
ventions were recorded. Only 22 children (25.8%) had
passsed the residual fragments spontancously. Thirty
four patients had (40%) renal colic, heamaturia or uri-
nary tract infection, and 20 (23.5%) patients required
medical treatment. Regrowth of the residual fragments
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were detected in 18 children (21.2%) and secondary
intervention was required in 25 children (29.4%). They
concluded that, the term of CIRFs was not appropriate
for postoperative residual fragments in children'.

Management of Residual Stones

The possible complications of residual stones are re-
lated to dislocation of fragments with obstruction and
symptoms, persistent urinary tract infection and the
risk of develeoping new stones from the nidus>'>"'®.

Patients with residual fragments require close follow-
up to monitor the course of stone disease. Adjunctive
treatment with tamsulosin may improve the clearance
and the stone-free rate after SWL and ureterorenos-
copy". Treatment includes high diuresis and mechani-
cal percussion for small fragments located in tle lower
calix to facilitate the stone clearence®. A diet contain-
ing high intake of fluids, vegetables and fruits; lower
consumption of protein and salt and a balanced intake
of fats, calcium and carbohydrates constitutes an effica-
cious tratment and prevention approach.

Regular exercise, appropriate body weight, and reduc-
ing stress are also useful preventive actions.”! To pre-
vent the complications, identification of biochemical
risk factors is particularly indicated in patients with
residual fragments or stones'”. Since the metabolic
disturbances underlying stone formation persist after
procedures, recurrence of the disease is inextricably
linked to the institution of medical therapy (eg, thia-
zide diuretic and low salt diet for hypercalciuria, and
potassium citrate for hypocitraturia, allopurinol or po-
tassium citrate for hyperuricosuria). It was shown that
medical therapy is effective in preventing stone growth
and recurrence®.
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Giant Submandibular Gland Duct Sialolith: A Case Report
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ABSTRACT

Sialolithiasis is one of the most common diseases of the salivary
glands and is characterized by the obstruction of salivary gland or
its duct due to the formation of calcareous plaque. The term of gi-
ant sialolith is used for the stones over 15 millimeters or 1 gram. It
is rarely reported in the literature. We reported a case of a sialolith
measured between 25 to 30 mm and located in the submandib-
uler gland orifice. We excised the sialolith via intraoral approach.
Normal saliva flow must be performed during treatment. Minimal
invasive surgery is recommended.

Key words: sialolithiasis; salivary gland diseases; submandibular gland

0ZET

Siyalolitiazis, tikrik bezlerinin en sik karsilasilan hastaliklarindan
biridir. Siyalolitiazis, tikUrik bezinin veya kanalinin kalkareoz plak
olusumuna bagll tikanmasiyla karakterizedir. Dev sialolit tanimi 15
milimetreden bliylik veya 1 gramdan agir taslar icin kullaniimak-
tadir. Literattirde nadiren bildirilmistir. Bu yazida, boyutu 25 ile
30 milimetre arasinda olan bir dev sialolit olgusu sunduk. Bizim
olgumuzda sialolit submandibuler gland orifisinin girisine yerles-
misti. Sialoliti intraoral yaklasimla eksize ettik. Tedavide normal ti-
kirik akisi saglanmalidir. Cerrahi olarak minimal invaziv yaklasim
Onerilmektedir.

Anahtar kelimeler: sialolit; tiikriik bezi hastaliklari; submandibuler bez

Introduction

Sialolithiasis is one of the most common diseases of
salivary glands'. Nearly 12 of every 1000 adults are
referred to physicians with complaint of sialolithia-
sis”. Males are more frequently affected than females
(2/1)3. It is observed in submandibular duct in 80% of
the cases®. and is rarely bigger than 15 mm'. In 88 %
percent of cases, it is smaller than 10 mm®. The term
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giant sialolith is used when the sialolith is over 15 mm
or 1 gram*®. Giant sialolithiasis of submandibular duct
has been reported rarely’. We will discuss giant sub-
mandibular gland duct sialolithiasis in this report.

Case Report

A 55 year-old male patient complaining of intermit-
tent pain and swelling in left submandibular area was
admitted. Starting four months ago, the pain was in-
creasing during chewing. The patient’s past medical
history was unremarkable.

On otolaryngologic examination, palpation revealed
a swollen area corresponding to the anatomic location
of submandibular salivary gland. The swollen area was
palpated extra orally and intraorally, it was firm and non-
tender. A firm yellowish mass of approximately 4 cm X
1 cm on the floor of the mouth was determined (Figure
1). A lateral occlusal radiograph showed a large radio-
opaque calculus in the floor of the mouth (Figure 2).

Ultrasound revealed a giant stone in the submandib-
ular area. Biochemical and serological studies were
unremarkable.

The calculus was excised via transoral sialolithotomy un-
der local anesthesia (Figure 3). Amoxicillin-clavulanic
acid, 1 gram twice a day, and ketoprofen twice a day were
used till the post operative seventh day. The symptoms
resolved following operation. There was no recurrence
and complication in the sixth month of the follow up.

Discussion

Sialolithiasis occurs after the obstruction of the sali-
vary glands or ducts®. Mechanism of the calculus for-
mation is not understood completely, however there
are some theories.
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Figure 1. Sialolith protruding from the Wharton duct.

Figure 3. Sialolith following excision.

According to Harrison, micro calculus occurs in some
instances, however it is excreted out of the natural os-
tium of the gland. Certain conditions causing changes
in the chemical composition of the saliva, secondary
to the partial or complete obstruction of the duct may
increase the size of the calculus’. Depending on an al-
ternative theory the mucous plaque forms a nidus and
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Figure 2. The opacity at the floor of the mouth is shown in lateral cervical X-Ray graphy (black arrow).

leads to the formation of calculus. The nidus increases
with the accumulation of inorganic substances'.

The flow of the saliva is contrary to the gravity, thus,
about 80% of sialolithiasis is encountered in subman-
dibuler gland or duct, though the Wharton’s duct is

longer and wider as the Stensen’s duct®.

The saliva in submandibular gland is more alkaline.
Submandibular gland has mucinous secretion which is
rich of protein, calcium and phosphate'!. An experimen-
tal study showed that the magnesium content of the sa-
liva secretion is the main factor for calculus formation'2.

Giant sialolith is defined when it is over 1 gram or
15 mm>*. The calculus we excised was about 25 mm.
Giant sialolithiasis usually has a dense concentration
and a yellowish color. It is radio-opaque and sometimes
interferes with teeth'. The symptoms include pain and
swelling during eating secondary to the distension in
the gland. If the calculus dilates the duct, it does not
hinder the flow of the saliva. Thus, it may become giant

without any symptom".

Standard mandibular occlusal graph is the best diag-
nostic option to determine the calculus in the duct”.
Sialography, ultrasonography and computerized to-
mography may help in diagnosis'. We identified the
radio-opaque calculus with the aid of the radiologic
image.



Sialolithiasis rarely may associates with salivary gland
tumors. Hasegawa et al. and Batzakakis et al. report-
ed a case associated with adenoid cystic carcinoma'>
16, Sialoendoscopy is a new technique used in the di-
agnosis and treatment of sialolithiasis and it properly
locates the stone'”'®. However its use is limited in si-
alolithiasis over 6 mm and in case where the sialolithia-
sis is originated from the wall of duct'®*%. Despite the
fact, Wallace et al. excised successfully a giant subman-
dibular gland and duct sialolith with sialoendoscopy.
Sialolith was found at the gland in six cases and at the
duct in one case. They could save the submandibular
gland in 86% of the cases and concluded that the sialo-
endoscopy might be used successfully in sialolithiasis
of submandibular glands and ducts'. Trans-oral si-
alolithotomy is usually performed for the sialolithiasis
palpated easily at the floor of the mouth?”.

Submandibular stones can be removed surgically by
intra or extra oral approach’. The choice of the treat-
ment depends on the stone’s location. Intraoral ap-
proach is often used when the calculi is located ante-
rior to the lingual nerve and artery. The complications
of intraoral surgery are lingual nerve anesthesia and
injury. The lingual nerve loops around the distal por-
tion of Warthin’s duct. Excision of the submandibular
gland by an external approach carries a risk of marginal
mandibulary nerve palsy in 0-8% of the cases'”. Shock
wave lithotripsy, basket retrieval, and endoscopic la-
ser lithotripsy are new treatment opsions™. A review
found that the retrieval of stones by baskets or micro
forceps was usually performed for stones less than 5
mm and extracorporeal lithotripsy was mainly used
for fixed parotid stones less than 7 mm in diameter®.
We excised the calculus via transoral sialolithotomy.
Normal saliva flow must be maintained during treat-
ment. Minimal invasive surgery is the recommended
surgical option.
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Coronary Vasospasm Due to 5-Fluorouracil Treatment:

A Case Report

5-Flourouracil Tedavisine Bagh Koroner Vazospazm: Bir Olgu Sunumu
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ABSTRACT

5-Fluorouracil is the key chemotherapeutic agent used in the
treatment of adenocarcinomas of the gastrointestinal system.
However, serious cardiac side effects related to 5-fluorouracil
treatment including coronary vasospasm, thrombosis, myocardial
infarction, cardiomyopathy and sudden death have been reported
previously. The incidence of cardiotoxic effects depends on the
dose and route of application.

In this case report, a coronary vasospasm mimicking anterolateral
myocardial infarction due to 5-fluorouracil-induced cardiotoxicity
was presented.

It must be kept in mind that 5-fluorouracil may cause coronary
vasospasm mimicking acute myocardial infarction and the situa-
tion can be treated successfully with nitrates and calcium channel
blockers.

Key words: acute coronary syndrome; cardiotoxicity; coronary vasospasm;
5-fluorouracil

OZET

5-Fluorouracil gastrointestinal sistem adenokarsinomlarinin teda-
visinde anahtar kemoterapotik ajandir. Bu ajanin, koroner vazos-
pazm, tromboz, miyokard infarktlsd, kardiyomyopati ve ani 6lim
gibi ciddi kardiyak yan etkileri bildirilmistir. Kardiyotoksik etki géril-
me sikligi doz ve verilis yoluna gére degismektedir.

Burada 5-fluorouracil kardiyotoksisitesinin neden oldugu antero-
lateral miyokard infarktiisiinii taklit eden bir koroner vazospazm
olgusu sunulmustur.

5-Fluorouracil uygulamasinin akut miyokard infaktdistind taklit eden
koroner vazospazma neden olabilecegi ve bu durumun nitrat ve
kalsiyum kanal blokerleri ile basariyla tedavi edilebilecegi akilda
tutulmalidir.

Anahtar kelimeler: akut koroner sendrom; kardiyotoksisite; koroner vasospazm,
5-fluorouracil
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Introduction

5-Fluorouracil (5-FU) is a pyrimidine antagonist che-
motherapeutic agent. It is frequently used in the treat-
ment of gastrointestinal, breast, head and neck tumors
and has cardiotoxic effects. Angina pectoris, acute
myocardial infarction, supraventricular and ventricu-
lar tachycardia, coronary dissection, congestive heart
failure, cardiomyopathy, myopericarditis, cardiogenic
shock and sudden death are most serious cardiac side
effects'?. The frequency of cardiotoxicity is reported
to be between 1.2- 18%?>. The underlying mechanisms
of cardiotoxicity have not been fully understood yet,
however many mechanisms including the coroner va-
sospasm have been suggested for its cardiotoxic effects®.

In this report, we presented a case of coronary vaso-
spasm occurred during 5-FU infusion as a component
of oxaliplatin, folic acid and altuzan (FOLFOX-6-
Altuzan) chemotherapy regimen given for the treat-
ment of colonic adenocarcinoma.

Case Presentation

A 50 year old woman was referred to our intensive
care unit with the suspicion of a myocardial infarction.
5- FU, oxaliplatin, folic acid and altuzan (FOLFOX-
6- Altuzan) protocol was started 28 days ago with the
diagnosis of colon cancer.

The woman developed typical angina pectoris at rest
during regimen infusion. The therapy was discontinued
and the patient was transferred to our intensive care
unit because the electrocardiogram (ECG) showed
ischemic changes. The first ECG showed ST eleva-
tion and peaked T waves in D, aVL, aVF and V,
derivations as well as reciprocal changes in aVR and V|



(Figure 1). Detailed history revealed that a coronary
angiography revealing non-pathological findings was
performed two weeks ago as a result of a similar clini-
cal picture in another center.

The chest-pain resolved following the administration
of nitroglycerin (5-100 mg/min) and diltiazem, and
the ECG findings improved rapidly (Figure 2). The
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transthoracic echocardiography and consecutive con-
trol of CK- MB (normal levels; 14-16 U/ L) and tro-
ponine T (normal levels; 0.002- 0.24 ng/ml) measure-
ments revealed normal findings. Other probable causes
of chest pain like pericarditis, hyperventilation and
alkolosis were ruled out and the case was diagnosed as
a coronary vasospasm due to 5-FU treatment.
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Figure 1. The Electrocardiogram on admission showing sinus rhythm with ST-segment elevation in the derivations of DI, DIl, DIll, aVL, aVF and hyperacute T wave
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Figure 2. The Electrocardiogram of the patient after the pain resolved whit nitrate and calcium canal blocker treatment.
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The woman was discharged on the next day and her
chemotherapy protocol was modified. In the course of
follow up, the patient was free of chest pain with the
modified chemotherapy regimen.

Discussion

This case was presented to underline the cardiotoxic
side effects of 5- FU and the importance of getting a
detailed patient history before emergency primary per-
cutaneuos angioplasty.

Although the mechanism of cardiotoxic effects of
5-FU is not clear, coronary artery spasm, autoimmune-
mediated injury of the myocardium, endothelial dam-
age, thrombogenic effects or thrombus formation,
direct myocardial toxicity causing necrosis and accu-
mulation of metabolites have been suggested to play a
role*. The most frequently suggested mechanism is the
coronary vasospasm caused by 5-FU itself or its metab-
olites (fluoro beta alanine and fluoro acetate).

In ultrasonographic and angiographic studies, 5-FU
infusion has been shown to cause vasospasm in both
the coronary and the brachial arteries. Vasospasm is a
reasonable mechanism, since it would explain reports
of the efficacy of vasodilating drugs given prophylacti-
cally to patients who experienced a previous episode of
chest pain during 5-FU treatment’©.

Angina pectoris, acute myocardial infarction, conges-
tive heart failure, cardiomyopathy, myopericarditis,
ventricular and supraventricular tachycardia, pro-
longed QT interval, sudden death, cardiogenic shock
and coronary dissection are counted among cardio-
toxic effects of 5-FU? Angina pectoris occurred dur-
ing or after 5-FU administration is the most common
symptom. Kounis syndrome, which can be described
as the syndrome of allergic angina and allergic myocar-
dial infarction, and Tako-Tsubo cardiomyopathy cases
related to 5-FU were also reported””.

It was reported that the reversible angina continued up
to 12 hours after the cessation of 5-FU in 19% of cases
and recurred in 90% of patients following readminis-
tration'’. For this reason, it is recommended to stop
5-FU and replace it with another chemotherapeutic
agent in case of cardiotoxicity.

The incidence of cardiotoxic effects changes depending
on the dose and route of application. It was reported
between 1.6-3% with earlier bolus regimens, however
increased up to 7.6-18% with prolonged infusion regi-
mens'. Higher doses (>800 mg/m?*) and continuous
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infusions increased the incidence of cardiotoxic side
effects. A complete cardiovascular evaluation, close
follow up, monitorization and prophylactic calcium
channel blockers and nitrate administrations are sug-
gested for every patient receiving 5-FU infusion'".

In conclusion, 5-FU is the key chemotherapeutic in co-
lonic adenocarcinomas, however its cardiovascular side
effects should not be ignored. The incidence of these
side effects increase with higher doses and continuous
infusions. In case of a cardiovascular event, the che-
motherapeutic regimen should be modified and 5-FU
should not be used again. It must be kept in mind that
5-FU administration may cause coronary vasospasm
mimicking acute myocardial infarction and the situa-
tion can be treated successfully by nitrates and calcium
channel blockers.
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KAFK TIP BiLIMLERI DERGISI

AMAG VE KAPSAM

Kafkas Tip Bilimleri Dergisi (Dergi) Tiirkce ve ingilizce yazilmis makaleleri kabul eden,
hakemli bir genel tip dergisidir. Dergi tibbi bilimleri gelistiren ve aydinlatan ya da
okuyucularini egiten orijinal biyomedikal makaleleri (Tip bilimleri ile ilgili arastirma,
kisa bildiri, derleme, editoryal, editére mektup, geviri, tibbi yayin tanitma vb tirlerden
yazilar) yayimlar. Yilda 3 sayi halinde (Nisan, Agustos, Aralik) tek cilt olarak, matbu ve
elektronik ortamlarda basilir. Diinyanin her yerinden makaleler kabul edilir.

MAKALE GONDERME

Makale toplama ve degerlendirme islemleri http://meddergi.kafkas.edu.tr web
adresinden online yapilir. Web adresinden giris yapiimasini takiben “online makale
gonder, takip et, degerlendir” butonunun tiklanmasi ile ¢ikacak direktiflerin takip
edilmesi gereklidir.

ETIK

Dergi, Yayin Etikleri Komitesi’'nin (COPE) rehberlerindeki iyi yayin uygulamalari
ilkelerine siki bir sekilde baglidir (http:/publicationethics.org/resources/qguidelines).
Makale basvurusunda bulunan yazarlar; calismalarinin etik, hukuki ve bilimsel
kurallara uygun oldugunu, daha dnce yayinlanmamis ve basvuru sirasinda baska bir
yerde yayinlanmak icin degerlendirme asamasinda olmadigini kabul ederler. Daha
once yayinlanmis tablo, sekil ve yazi makalede acikca belirtilmeli ve yayin haklarini
elinde tutanlardan izin alinmalidir. Dergi, uygun etik kurul basvurularinin yapiimis
olmasini, bilgilendiriimis onamlarin alinmasini ve bunlarin makalede bildirilmesini
zorunlu tutar. insan égesini iceren tibbi calismalarda, Helsinki Deklarasyonu ilkelerine
sikica baghdir (http://www.wma.net/e/policy/pdf/17c.pdf). Yazarlar, laboratuvar
hayvanlarinin kullaniminda ve bakiminda kurumsal ya da ulusal rehberlere uygun
davrandiklarini bildirmek zorundadir.

BASVURU SIRASINDA iSTENEN MAKALE NITELIKLERI

Dergi, Uluslararasi Tip Dergileri Editorleri Komitesi’'nin (ICMJE) rehberlerine sikica
baghdir ( http://www.icmje.org/index.html). Tiirkce makaleler icin, Tiirkce ozete ek
olarak ingilizce 6zet; ingilizce makaleler icin, ingilizce 6zete ek olarak Tiirkge dzet
istenmektedir.

MAKALE HAZIRLANMASI

Tercihen Times New Romans yazi karakteri, 12 punto ve ¢ift aralikli yazilmasi onerilir.
Makaleler acik, kisa ve akici bir Tiirkge veya ingilizce ile yazilmali, imla kurallarina
uyulmalidir. Dergi, 6zellikle giris ve tartisma kismi olmak (izere, makale uzunlugunu
icerdikleri bilgiyle orantili él¢lide kisa tutulmasini énerir. Biitiin yazarlara bir istatistik
uzmani ile goriismeleri 6nerilir.

Baslangic Sayfasi: Makale bashgi kisa ve devaml nitelikte olmalidir. Baslk
indeksleme ve bilgi toplama acisindan yararli olacak bicimde tanimlayici ve bilgi
verici olmalidir. Bitiin yazarlarin ad ve soyadlar yazilmaldir. Her yazar icin calistigi
boltim, kurum belirtilmeli, iletisim yazarinin sehir, lilke ve posta kodunu da iceren tam
yazisma adresi, fax, telefon ve Email adresi sunulmalidir.

Ozet: Ozetler anlasilir olmali ve yazinin amag ve belirgin sonuglarini gdsterebilmelidir.
Yalnizca temel bulgu ve sonuglari belirterek, uyarlanmaya gerek duymadan ozetleme
servislerince kullanilabilmelidir. Arastirma makalelerinde 6zet bolimii yazisini su alt
basliklara (Giris, yontem, bulgular, sonug) gore siralamak gerekir. Derlemeler,olgu
sunumlarinda alt baslik gerekmez. Editoryal, editore mektup gibi tiirlerde 6zetleme
yapiimaz. Ozetlemede yalnizca standart kisaltmalar kullaniimalidir.

Anahtar Kelimeler: Yaziyla ilgili “Index Medicus: Medical Subject Headings ve Tiirkiye
Bilim Terimleri” standartlarina uygun (i ile alti arasi anahtar kelime 6zet altina yazilmalidir.

Giris: Anlasilir ve kisa olmal, son paragrafinda ¢alismanin amaci agikca belirtiimelidir.
Literatiir(in gozden gegirilmesi ¢alismanin nedenselligine yonelik olmali ve dnemli
bilgileri icermelidir.

Yontem: Gozlemsel ya da deneysel ¢alisma katilimcilarinin neye gore segildigi (hastalar,
kontroller ya da laboratuvar hayvanlari) acikca tanimlanmalidir. Katiimcilarin yas,
cinsiyet ve diger 6nemli dzellikleri belirlenmelidir. insan ve hayvanlar iizerinde yapilan
calismalarda etik standartlar acikca tanimlanmalidir. Yazarlar, diger arastirmacilar
tarafindan da bulgularin tekrarlanabilmesi icin yontem, cihaz ve islemleri yeterli
aciklikta tanimlamaldirfar. istatistiksel yontemler de dahil, daha onceden kabul
gormiis yontemler icin referanslar saglanmalidir. Yeni ya da uyarlanmis eski yontemler
tanimlanmali, neden kullanildiklari ve sinirlan agiklanmalidir. Biitiin ilag ve kimyasallar
jenerik isimleri, dozlar ve uygulanma yollar sunulmalidirlar. Randomize kontrollii Klinik
calismalarda, calismanin ana dgeleriyle ilgili, calisma protokolii (calisma populasyonu,
midahaleler ya da maruziyetler, beklenen sonuglar ve istatistik analizin nedenselligi),
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miidahalelerin belirlenmesi (randomizasyon yontemi, gruplara ayirmada gizlilik) ve
gruplarin maskelenmesini (korleme) iceren ozellikler sunulmalidir. Yapilan istatistiksel
analiz yontemi belirtilmelidir. Makalenin anlasiimasi icin ozellikle gerekli degilse,
istatistiksel testlerin ayrintilarla anlatiimasi gerekmez. Ancak, 6zellik arz eden yontemler
kullanildiginda ve makale istatistik agirlikli oldugunda ayrintili tanimlar gereklidir.

Bulgular: Tablo, sekil ve yazida sunulan bilgilerin gereksiz tekrarlanmasindan
kacimimalidir. Yalnizca tartisma ve ana sonucun anlasiimasi i¢in gerekli olan nemli
bilgiler sunulmaldir. Veriler bitiinlik icinde ve tutarh olarak sunulmali, raporun
aclk ve mantiksal ilerlemesi saglanmalidir. Tablo ve sekillerdeki veriler yazida
tekrarlanmamalidir. Yalnizca 6nemli gozlemler vurgulanmall ya da 6zetlenmelidir. Ayni
veriler hem tablo hem de grafiklerde sunulmamalidir. Verilerin yorumlanmasi tartisma
bollimiine saklanmalidir.

Tartisma ve Sonug: Tartisma asil bulgulan anlatan kisa ve 6zIi bir ctimle ile
baslamali, calismanin giiclii ve zayif yonlerini tanimlamali, bulgulan diger calismalarla
iliskilendirerek tartismali, olasi aciklamalar saglamali ve gelecekte yanitlanabilecek
sorulara isaret etmelidir. Tartisma, bulgular bélimiinde zaten sunulmus bulgularin
tekrariyla degil, bunlarin yorumlanmasini ile ilgilenmelidir. Yeni bulgularla, zaten
bilinenlerin iliskisini kurmali ve mantiksal ¢ikarsamalar yapmalidir. Sonug ¢alismanin
amaciyla iliskilendirilebilir ama niteliksiz 6nermelerden ve verilerle desteklenmeyen
sonuglardan kaginmak gerekir. Calismanin (stiinligi konusunda iddialarda
bulunmaktan kaginmak gerekir. Oneriler kesinlikle gerekli ve konuyla ilintiliyse
tartisma boliimiinde belirtilmelidir.

Tesekkiirler: Tesekkirler kisa ve net olmali, yalnizca bilimsel/teknik destek ve
finansal kaynak icin yapilmalidir. Rutin kurum olanaklarinin kullanilmasi, makale
hazirlanmasindaki destek ya da yardimlar (yazma isi ya da sekreterlik isleri) gibi
durumlari icermemelidir.

Kaynaklar: Normalde toplam kaynak 30 adet ile sinirlandiriimalidir. Literatiire atifta
bulunan kaynaklar ardisik olarak siralanmali ve makalenin sonunda yer almalidir.
Yazinin bitiininde atiflar st karakterle climle bitiminde yer almalidir. Olabildigince
yazi icinde yazar isimleri kullanmaktan kacinmak gerekir. Kafkas Tip Bilimleri Dergisi
ayni zamanda ulusal dergilerin kaynak gosterilmesini tesvik eder. Kaynaklar; Index
Medicus stiline uygun yapimalidir. Ug yazarliya kadar makale: Halpern SD, Ubel
PA, Caplan AL. Solid-organ transplantation in HIV-infected patients. N Engl J Med
2002; 347:284-7. Ugten fazla yazarli makale: Rose ME, Huerbin MB, Melick J,
et al. Regulation of interstitial excitatory amino acid concentrations after cortical
contusion injury. Brain Res 2002; 935:40-6. Kitap: Meltzer PS, Kallioniemi A, Trent JM.
Chromosome alterations in human solid tumors. In: Vogelstein B, Kinzler KW, editors.
The genetic basis of human cancer. New York: McGraw-Hill; 2002:93-113.

Tablolar: Tablolar ayri olarak yazilmal ve verilen rakamlar ile siralanmalidir. Her tablo
kendisi ile ilgili tamimlari icermeli ve kisa tanimlayici baslik icermelidir. Tablo icindeki
kisaltmalar, tablo altinda aciklanmalidir. Tablo (ilgili baslik, tanimlayici ve aciklayici
bilgiler) ayr bir sayfada sunulmalidir.

Sekiller: Sekiller (ilgili baslk, tamimlayici ve aciklayici bilgiler) ayn bir sayfada
sunulmalidir.

MAKALE DEGERLENDIRME SURECI

Dergiye sunulan biitiin yazilar en az iki hakem tarafindan degerlendirme islemine
alinir. Karar hakem degerlendirme raporlarina gore verilir. Biitin kabul gdrmis
makaleler dergi kural ve formatina uygun olarak redaksiyon islemine tabi tutulur.

SON KONTROL

Yazinin kabuliinii takiben yapilacak editoryal islemlerden sonra, yazinin mizanpajl
sekli yazarlarin onayina sunulacak ve ¢ guin iginde telif hakki devir formu ile birlikte
geri istenecekiir.

TELIF HAKKI DEVIR FORMU

Kafkas Tip Bilimleri Dergisi'ne yazi teslimi, calismanin daha once hicbir yerde
yayimlanmadi§i (6zet seklinde ya da bir sunu, inceleme ya da tezin bir parcasi
seklinde yayimlanmasi disinda), baska bir yerde yayimlanmasinin disintiimedigi
ve Kafkas Tip Bilimleri Dergisi'nde yayimlanmasinin tiim yazarlar tarafindan uygun
bulundugu anlamina gelmektedir. Yazar(lar), calisma ret edilmedikce, yaziya ait tiim
haklar Kafkas Universitesi ve Kafkas Tip Bilimleri Dergisine devretmektedir(ler).
Yazar(lar), Kafkas Universitesi ve Kafkas Tip Bilimleri Dergisi'nden izin almaksizin
calismay! baska bir dilde ya da yerde yayimlamayacaklarini kabul eder(ler).
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